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JOHN TERRACE, M.Inst.C.E., M.1.Chem.E. 
Mr. Terrace is Chief 


Fifeshire, and edu 


Engineer of the South Suburban Gas Company, and is well-known in the gas industry 
ated at Glasgow, he is the son of the late Mr. David Terrace, of Middlesbrough, a prominent gas engineer, 
nd so was born into the industry. He also had two uncles in the profession—one at Brechin and one at Blairgowrie. 


Aiter 
leaving school, he served an engineering apprenticeship with Messrs. Ashmore, Benson, Pease & Co., of Stockton-on-Tees, at 


Born at Leven, 


he conclusion of which he obtained experience 
joined Messrs. Humphreys & Glasgow 


water gas plants. During 


in the erection of gasholders at 


Manchester, Falkirk, and Perth. He then 
as a constructiona 


| engineer, and during the next five years was engaged on carburetted 
hat period he visited Australia and New Zealand to superintend work, and while at Sydney, N.S.W., 

duties at the Mortlake Works of the Australian Gas Light Company during the absence of the Engineer on 
sick leave. Shortly after his return 


he undertook the 


to England he was appointed Assistant Engineer to the Tottenham and Edmonton Gas 
Company, and during his association with Mr. A. E. Broadberry, who was then Chief Engineer of the Company, had extensive 
experience in works reconstruction, installation of machinery, and gas manufacture. In 1909, he was appointed Engineer and 
Manager of the Great Grimsby Gas Company, and after ten years there returned to the South to take up the duties of Chief 
Engineer to the South Suburban Gas Company, on the retirement of Mr. Sydney Y. Shoubridge. He first entered the Council 
of the Institution of Gas Engineers in 1918, and has been 


a member of various Committees, taking an active part in the 
present movement of re-organization and application for a Royal Charter. 


His work on the Education Committee and interest in 
the Junior Gas Associations are well known. In addition to being a member of the Civil Engineers, he is a member of the 


Institution of Chemical Engineers and a Fellow of the Institute of Fuel. 
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A MEETING OF HIGH TECHNICAL VALUE. 


Tue technical balance of the Institution’s proceedings at | neers. Granted that associate membership of the [y..\- 
tution is a desirable end, there may be many y 
chemists who wish to become corporate members. f 
‘ ; they are qualified chemists holding a degree in 
by gas manufacture. It is axiomatic, of course, that the chemistry, they are at any rate relieved of much of :'x 
latter is important; but until recent years it has been elementary qualifications for an internal or an ext 
allowed to overshadow the fact that the supply of gas | degree in engineering; and the taking of the latt 
from the works holder to the consumers’ burners needs | provided the chemist is in touch with engineering o: « 


the annual meeting was extremely good; and we were 


glad to find that distribution engineering was not eclipsed 


equal exercise of technical resource, engineering ability, zas-works—should not be by any means an insuper: 
and commercial acumen. In addition, it requires a very difficulty. In any case associate membership of th 
real understanding of human foibles. Perhaps the best | Chartered Institution is no mean honour. 

way of regarding the whole matter is to assess the cost Let us return to the balance. We had last week a pro- 
of manufacture of gas at the works, and compare it with nounced engineering paper on manufacture by Mr. \V. 
the charges which the user pays for that gas. The result | Eames Caton, of Oxford; a definitely engineering treaiis 
is inevitably to focus attention on distribution methods. | on distribution by Mr. Frederic G. Gorman, of the South 
in his Presidential Address, Mr. Terrace made it clear | Suburban Gas Company; a chemico-engineering contri- 
that much leeway is to be overtaken before the efficiency | bution on purification by Mr.;George C. Pearson, of the 
of distribution can be compared with the efficiency of | Birmingham Gas Department; an excellent discussion 
manufacture; but it is significant of the appreciation of on education; and several important reports of research 


this that both the H. E. Jones ‘‘ London ’’ Medal and work into the fundamentals of carbonization, effluent dis- 
the Institution Gold Medal were awarded this year to the | posal, and the best methods of recovering ammonia— ot 


readers of papers on distribution problems—Mr. H. C. to mention the customary report on refractory materials, 
Smith and Mr. Stephen Lacey respectively. the importance of which merits the closest consideration. 

Before we consider further the balance of last week's lhe three personally-presented and prepared papers wer 
meeting, reference must once again be made to the Royal — [fully discussed; but the same cannot be said of the Reports 
Charter. This was gained only by excluding gas supply | of the Joint Research Committee of the Institution of Gas 
men and eas chemists from admission to corporate mem- Engineers and the University of Leeds. There were two 
bership of the Institution. At first sight, distribution men | reasons for this: First, owing to exceptional circum- 
may regard this as placing their work at a lower value | stances, the reports were not circulated early enough 


than that of the actual manufacture of gas. Such an | before the meeting to permit adequate time for their study 
idea is sound, however, only so long as distribution is on the part of the members; and, secondly, because the 
not regarded as an engineering study. If it is so con- time taken in reading the papers allowed practically no 
sidered, then those who enter into this branch of the gas | opportunity for discussion of the findings of research work 
industry’s activities—and let it be said at once that it | which is of great practical importance, and which in- 


is a phase offering exceedingly great scope—have only | cidentally costs a lot of money and a vast expenditure of 
themselves to blame if they do not equip themselves as effort. It was unfortunate, too, that the pressure of 
engineers, when, at once, they can become corporate | business prevented adherence to the programme as regards 
members of the Institution. the time and date of presentation of the reports. 

In regard to gas chemists, the position admittedly is Apart from this, however, the technical value of this 


a little more complicated. Chemists are as much needed _ record meeting will, we think, be acclaimed by all as being 
in the gas industry as are engineers qua engineers. This of the widest utility; and all concerned in the arrange- 
has been proved time after time during the past ten years; ment of the programme are to be congratulated, as also 
and it will be proved far more frequently in the immediate | are the readers of the papers on the standard of their con- 


future, for gas manufacture is chemical engineering. A tributions. The first meeting of the Chartered Institu- 
chemist, however, is not necessarily an engineer; and | tion will go down to history as one of the most generally 
the Chartered Institution is now definitely a body of engi- | successful ever staged. 





A Memorable Week. | generosity was acknowledged with acclamation by the mem- 
bers, who saw in it one more proof of Mr. Frank Jones’s love 
for the industry in which his life has been spent. Such gifts as 
these are of inestimable value; but, when all is said and done, 
the Institution Benevolent Fund, like other similar funds, must 
depend largely upon a great number of small contributions, as 
well as upon the few big ones which it may hope from tim: 

time to obtain, and in this connection remarks made at thé 
meeting indicated that there is still something to be desired. 


| Forgetfulness and a Reminder. 
When Mr. John Terrace presented the report of the Bene- 


Now that the meeting of the Chartered Institution of Gas 
Engineers is over, all that remains for us to do is to record faith- 
fully the technical proceedings, and to express the sincere hope 
that the members, with their wives and daughters, spent a 
pleasant week in London. The sessions all through were 
extraordinarily good; and there is no reason to suppose that 
those who worked so earnestly would be any less thorough- 


going in their play. There are several matters in connection 
with this year’s meeting which will make 1929 memorable in 
the annals of the Institution; and in front of these, of course, is 


the granting of the Royal Charter. In this week’s issue of th« volent Fund Committee, there was some discussion as t 
~ : ; ) oO e. re as §s scuss as tO ‘ 
‘* JourNAL *’ will be found full reports of special features ; : : 
: pe of all the special features; | jest method of appealing for further support; and figures 


and additional prominence is given to them by t urtail ; - i 
pre ! s§ o them by the curtailment quoted which showed the present contributions to work out 


of some of the more formal proceedings. It is felt that readers between 4 ind 5s. per member That the average i 
will prefer this method of treating the bst l ; ; : ‘ , 
| od « r g the substantial fare which larger, is due solely to forgetfulness. It was agreed that ci 


has to be served up to them, ee : 13 +1 F 
larizing is of little avail in such a cause, and that a far n 


efficacious method of securing support is the exercise of 


The Benevolent Fund. ‘“ personal touch,’’ or what is familiarly termed ‘* button- 
One of the most pleasant incidents of the meeting occurred holing.’’ <A circular can be attended to at any time—which t 

on the Wednesday morning, when, both at the Benevolent | often means “ no time; ’’ while the personal appeal has m 

Fund Meeting and at the opening of the business session of the | about it of the “ do-it-now ” spirit. And ‘‘ buttonholing ”’ is 


Institutio > President ECE! ’ ‘ed . , : ; ' 
uit n, the President annouficed the receipt from Mr. | suggestive word. We have flag days for everything else; w 


apy hk Seas domes Bar on and ig proios of a | not a flower day during Institution week? The sale of si 

: - years—making £500 in all red carnations on behalf of the Benevolent Fund on the openi 
to be spent as the Committee for the year decide, ‘ to com- day of the meeting would be a reminder to those who do 1 
memorate the Charter, your Pre sidency, and the Education | subscribe; and it might prove a direct means of substantia!!! 


Scheme for which you have done so much.”’ This outstanding © augmenting the fund. 
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An Experience. 

Much is laid at the door of ‘‘ the gas interests ’’—whatever 
the phrase may mean—but we hope that no one will associate 
the fact of there being a meeting of gas engineers in London 
last week with the fire that broke out on Thursday night in the 
tunnel beneath the Victoria Embankment which contains many 
Post Office telegraph and telephone cables, electric light and 
power mains, a gas main, and a hydraulic power cable. It will 
be recalled that two similar fires occurred in this tunnel last 
September, and caused extensive damage. The latest outbreak 
occurred about 9.30, near Blackfriars Bridge. Volumes of 
smoke came up through a grating; and the fire brigade were 
It was reported that there was a smell which indicated 
that the wood casing, rather than the rubber insulation, of one 
or more of the cables was burning. Firemen wearing oxygen 
breathing apparatus and rubber boots and gloves went down 
the manholes into the tunnel, and in half-an-hour had the fire 
under control. The lights on the Embankment were put out by 
the cutting-off of the current. 


” 


called. 


The Coal Market. 


Coal producers and buyers alike will be interested in the 
new Government’s coal plans. The coal trade generally, and 
in particular Durham, in which the gas industry is so largely 
interested, has lately been showing signs of some recovery. In 
fact, those who have had to buy Durham gas coals in recent 
weeks have thought that there has been far too much recovery. 
The prices which have been paid for odd purchases may, how- 
ever, be regarded as something exceptional, owing, apparently, 
to everybody at home and abroad trying to replenish stocks at 
the same time on a well sold market. 
future prices, and contracts for (say) twelve months ahead, pro- 
ducers are asking themselves two questions. Will the Govern- 
ment attempt to restore the seven-hour day to the miners, and, 
if so, what support will they receive in the House of Commons? 
This, it is estimated, would add at least one shilling to the cost 
of production. Secondly, will the miners take steps to termi- 
nate current agreements as and when they can; and, if so, can 
they obtain an increase in wages? Nationalization can hardly 
become an immediate issue, but those who wish to buy coal for 
next year may have to take a view on these two questions as 
well as the many others which normally make coal dealing so 
much of a speculation. 


Gas (Capital and Borrowing Powers) Rules, 1929. 


From the Director of Gas Administration to the Board of 
Trade we have received a copy of the Gas (Capital and Borrow- 
ing Powers) Rules, 1929, made by the Board of Trade with 
respect to applications for Orders under section 1 of the Gas 
Undertakings Act, 1929. These are published in later columns 
of our issue to-day. 
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PERSONAL 


Mr. Y. Murayama, one of the Engineers of the Tokyo Gas 
Company, is paying a visit to England to study our latest gas 


practice, and was very gratified to have the privilege of attend- 
ing the Annual Meeting of the Institution, which has been of 
great interest to him. 


The vacancy in connection with the management of the 
Wolverhampton Gas Company, caused by the death of the late 
Engineer and Manager, Mr. P. G, Winstanley, in February 
last, has been filled by the promotion of the Assistant Engineer, 
Mr. ArtHUR HENRY CRANMER, to be Chief Engineer, and the 
Secretary, Mr. A. G. Wi tiaMs, to be Secretary and Com- 
mercial Manager. Mr. Cranmer, who is a son of the late Mr. 

. S. Cranmer, of Stratford-on-Avon, and brother of Mr. 
W. G. S. Cranmer, of Willenhall, has been with the Wolver- 
hampton Company for nearly 27 years, prior to which he was 
with the Lea Bridge District Gas Company. Mr. Williams was 
appointed Secretary in 1923, having been for many years with 
the City of Leicester Gas Department. Mr. W. McNaucuton, 
Assistant Works Superintendent, has been appointed Assistant 
Engineer. 


_— 
—_—— 


FORTHCOMING ENGAGEMENTS. 


June 18.—Gas SaALESMEN’s CircLes.~—Annual Meeting of Chair- 
men and Secretaries, at Newcastle-upon-Tyne, 11.30 a.m. 

June 19.—British ComMerciaL Gas Association.—Meetings of 
the Executive and General Committees, at 28, Grosvenor 
Gardens, S.W. 1. 

June 19.—AssociATION OF StatuTORY INSPECTORS OF GAS 
Meters.—Annual General Meeting in the County Hall, 
Westminster : President, Mr. H. N. Barrow, J.P. 

June 27.—Society or Britisn Gas INpDustrRies.—Council Meet- 
ing in the afternoon. 

June 27,—SoOUTHERN ASSOCIATION OF GAS’ ENGINEERS 
ManaGers (Eastern Disrricr).—Meeting at No, 
Grosvenor Gardens, S.W. 1, at 2.30 p.m. 

June 28.—INDUSTRIAL SALESMEN’S CirRCLE.—Meeting in London. 

June 28.— WAVERLEY ASSOCIATION OF GAS MaNaAGERS.—Annual 
Meeting in Edinburgh. 

July 5.—MAaNCHESTER DistTRICT INSTITUTION OF GAS ENGINEERS. 

» —Visit to the Halifax Gas-Works and to the Works of 
Messrs. Drakes, Ltd. 

July 9.—NationaL Gas Councit.—Meeting of Central Execu- 
tive Board. 

Sept. 12.—NortH British ASSOCIATION OF Gas MANAGERS.— 
Annual Meeting at St. Andrews. 








AND 
25, 


_— 
—- 





Waverley Association of Gas Managers.—The Annual Meeting 
of the Association will be held in the Goold Hall, 5, St. Andrew 
Square, Edinburgh, on Friday, June 28. The President, Mr. 
James Jamieson, of Edinburgh, will take the chair at 11 a.m., 
and will deliver an Address which will be open to discussion. 
The meeting will adjourn for luncheon at 1 p.m., which is to 
be held at Messrs. Ferguson & Forresters, 129, Princes Street. 
In the afternoon there will be bowling and golf competitions— 
the fonmer on the Northern Bowling Club Green, and the latter 
over the Baberton Golf Course. 





GAS STOCK AND SHARE MARKET. 
[For Stock and Share List, see later page.] 


Wine the general investor and the speculator were inclined to 
be cautious on the Stock Exchange last week, a more confident 
tone was apparent. Politics are being ignored, and there is a 


growing feeling that the Labour Party, whatever extreme views 
may be put forward by individual members, will in their own 
interests introduce no measure likely to upset the financial 
position, Should this view prove correct, there is a prospect of 
higher prices and more business. 

: In the Gas Market, the main interest was centred in the 
Primitiva preliminary statement, and the gratifying results 
compensated shareholders for its belated appearance. A divi- 
dend of 5 p.ct. on the ordinary shares is recommended by the 
tors. This alone, however, does not justify the activity 


h prevailed after the announcement; and it is evident that 
‘ators anticipate some further advantage from the negotia- 

» with the Cia. Hispano-Americano de Electricidad, the re- 
‘ of which is to be disclosed at the annual meeting. ‘The 
quotation of the shares was marked up 2s. - to 37S.-39S. ; and 
* Was another advance in Imperial Continental of 20 points 
(0-460. The only other improvement of tmportance during 


week was 3 points in the Uxbridge 5 p.ct. preference to 


The latest dividend announcement is that of the Plymouth 
and Stonehouse Company, the Directors recommending a divi- 
dend of 8 p.ct. for the half-year to March 31 last, making the 
same rate for the year, as compared with 47 17s. 6d. for the 
year to March, 1928. 

It will be noticed that Continental Union has been taken 
out of the Stock and Share List, as it no longer appears under 
the Gas Section in the Stock Exchange Official List. 

The following transactions were recorded during the week : 

Monpay.—Barnet 7 p.ct. 1163, 117, Bristol 5 p.ct. go, British 
5 p.ct. deb. 963, Commercial 3 p.ct. deb. 583, Croydon sliding- 
scale 1113, European 163, Gas Light and Coke 19s. 43d., 
19s. 6d., 34 p.ct. max. 633, 4 p.ct. pref. 77, 3 p.ct. deb. 61, 
Imperial Continental 433, 435, 436, 437, 438, 439, 44°, 443, 445, 
Montevideo 104, Portsmouth 4 p.ct. 115, 5 p.ct. max. 83, Primi- 
tiva 33S. od., 34S., 348. 6d., 34s. 73d., 34s. od., 35s., 358. 14d., 
358. 3d., 35s. 6d., 36s., 36s. 14d., 36s. 3d., 36s. 4id., 36s. 6d., 
36s. gd., 36s. 103d., 37S., 375. 6d., 378. od., 38s., 38s. 3d., 
38s. 6d., San Paulo 6 p.ct. pref. 8}4, South Metropolitan 104%, 
1054, 105}, 3 p.ct. deb. 593, Tottenham 3) p.ct. 108. - Supple- 
mentary prices, Bristol 4 p.ct. new deb. 733, Montevideo new 
6d., 73d., 9d., 1o3d., 1s., 1s. 13d. pm., Yorktown and District 
new 5 p.ct. pref. 92}. 
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Turspay.—Alliance and Dublin 97, 98, Barnet 7 p.ct. 117, 
British 117, 5 p.ct. deb. 964, Gas Light and Coke igs. 44d., 
19s. 54d., 19s. 6d., 198. 7§d., 34 p.ct. max. 63, 634, 64, 4 p.ct. 
pref. 774, 3 p.ct. deb. 61, Imperial Continental 441, 442, 4424, 
443, 444, 445, 446, 447, Montevideo 102}, Primitiva 36s. 3d., 
30s. 6d., 36s. 74d., 36s. od., 36s. 10$d., 378., 378. 3d., 37s. 6d., 
= 13d., San Paulo 6 p.ct. pref. 8}, South African 95s., South 

etropolitan 104}, 104%, 105. Supplementary prices, Bath 913, 
Liverpool 5 p.ct. 954, Montevideo new 6d., 7}d., gd., 10}d., 15., 
1s. 3d. pm., Yorktown and District new 5 p.ct. pref. 92}. 

Wepnespay.—Alliance and Dublin 98, British 5 p.ct. deb. 
964, 964, Gas Light and Coke 19s. 4)d., 19s. 6d., 19s. 74d., 
5 p.ct. deb. 102, Imperial Continental 445, 446, 447, 448, 450, 
Montevideo 103, Portsmouth 4 p.ct. 115, Primitiva 37s., 
378. 13d., 378. 3d., 378. 43d., 378. 6d., 37s. gd., 38s., South 
African 100s., South Metropolitan 105}, 6 p.ct. pref. 108, South 
Suburban 5 p.ct. 107, Wandsworth, Epsom 5 p.ct. stock 129. 
Supplementary prices, Bristol 5 p.ct. new 963, Hartlepool 5 p.ct. 
82, 823, Liverpool 5 p.ct. 95}, Montevideo 3d., 7}d., gd., 103d., 


Is., 1S. 3d. pm. 
and Coke 


Tuurspay.—European Light 


162, 163, Gas g 
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198. 43d., 198. 6d., 19s. 7}d., 198. gd., 3 p.ct. deb. 61, Imperial 
Continental 445, 446, 447, 448, 449, 450, 451, 452, Primitiva 
378. 3d., 378. 6d., 37s. 74d., 37s. od., 37S. ro4d., 38s., 38s. 13d., 
38s. 3d., 38s. 43d., South Metropolitan 1053. Supplementary 
prices, Liverpool 5 p.ct. 963, Montevideo new 7$d.,.9d., 101d. 
1s. pm., Rugby new 5} p.ct. deb. 103, Yorktown new 5 p.ct 
pref. 923. ~— 

Fripay.—Aldershot 4 p.ct. pref. 75, British 5 p-ct. deb. 06; 
Croydon max. div. 844, European 17, 173, Gas Light and Coke 
19s. 3d., 198. 49d., 19s. 6d., 198. 6§d., 3} p.ct. max. 633, 4 p.ct. 
pref. 77§, 3 p.ct. deb. 61, 5 p.ct. deb. 101}, 102, Imperial Con- 
tinental 442, 445, 449, 450, Montevideo 104}, Primitiva 37s., 
378. 3d., 37s. 44d., 378. 6d., 378. 73d., 378. 83d., 37s. od. 
37S. 10}d., 38s., 38s. 14d., 38s/ 3d., 38s. 6d., 38s. 73d., 38s. od. 
39s., South African 53, South Metropolitan 1043, 105, South 
Suburban § p.ct. 1073, 5 p.ct. deb. 983, Southampton 4 ; 
deb. 733, 733. Supplementary prices, Montevideo new 34., od.. 
IS., IS. 3d. pm. > 

The Bank Rate is 53 p.ct., to which it was raised fron 
44 p.ct. on Feb. 7. The Banks’ deposit rate is 3} p.ct., and the 
deposit rates of the Discount Houses 33 p.ct. and 32 p.ct. 





——— <> <> 


1929. 


Made by the Board of Trade with Respect to Applications for Orders under Section I. of the 
Gas Undertakings Act, 1929. 


Rute 1,—INTERPRETATION. 
Unless the context otherwise requires, words and expressions 
used in these Rules have the same meanings as in the Gas 
Undertakings Acts, 1920 and 1929. 


Rute 11.—ADVERTISEMENT OF APPLICATION. 


Applicants for an Order shall publish an advertisement of 
their intended application in a local newspaper circulating 
within their limits of supply, and also in the London or Edin- 
burgh Gazette as the case may require. The advertisement 
shall contain : 

(a) The description and address of the applicants. 

(b) A statement of the additional share capital and borrowing 
powers (if any) for which authority is sought under the 
proposed Order. . 

(c) A short statement of the modifications of the enactments 
applyihg to the applicants which, in their opinion, are 
necessary in order to give full effect to the proposed 
Order. 

(d) An intimation to the effect and (as nearly as may be) in 
the form of paragraph (1) of Rule V. 

Rute 111.—Derosir or Copy oF ADVERTISEMENT witH LocaL 
AUTHORITIES. 


On or before the date on which publication of the advertise- 
ment is completed, the applicants shall deposit a copy of the 
advertisement at the office of every local authority whose dis- 
trict is either wholly or partly within the applicants’ limits of 
supply. 

Rute 1V.—Derosits ar tHe BoarD oF TRADE. 

The applicatiow for an Order shall be made in writing to the 
Director of Gas Administration, Board of Trade, Great George 
Street, London, S.W. 1, within seven days after the date on 
which publication of the advertisement is completed, and th« 
applicants shall deposit therewith : 

(a) A copy of the local newspaper and Gazette containing the 

advertisement. 

(b) A list of the local authorities with whom a copy of the 
advertisement has been deposited in accordance with 
Rule I1., certified by a responsible officer of the applicants 
as containing the name of every local authority whose 
district is either wholly or partly within the limits of 
supply. 

(c) A statement of the existing capital and borrowing powers 
of the applicants, showing the amounts authorized, 
raised and expended at the date of the application and 
certified by a responsible officer of the applicants. 

(d) A statement showing, in detail, under separate heads, 
the purposes for which the additional capital and borrow- 
ing powers are required, and the amount required for 
each purpose, and certified by an engineer. 

(e) A copy of the printed accounts of the gas undertaking of 
the applicants for the half-year or year next before the 
date of the application. 

(f) If the applicants are incorporated under the provisions of 
the Companies Acts, a copy of their Memorandum and 
Articles of Association and of every registered special 
resolution of the company. 

(g) A list of every Special Act of Parliament and Order 
having the force of an Act relating to the applicants 
certified by a responsible officer of the applicants. 

(h) A cheque for £5 payable to the Assistant Secretary for 
Finance, Board of Trade. 


Ruie V. 


(1) Any local or other public authority, company, or person 
desiring to bring before the Board of Trade any objection to the 
application may do so by registered letter addressed to the 
Director of Gas Administration, Board of Trade, Great George 
Street, S.W. 1, and despatched on or before a date to be stated 
in the advertisement which shall not be earlier than 21 days 
after the date on which publication of the advertisement is com- 
pleted. Any such objection shall state the specific grounds of 
objection, and a copy of the objection shall be forwarded to the 
applicants or their agents at the same time as it is sent to the 
Board of Trade. 

(2) No part of the month of August shall be included in calcu- 
lating the above-mentioned period of 21 days. 

(3) As soon as practicable after the period allowed for objec- 
tions has expired, the applicants shall furnish the Board of 
Trade with replies to the objections. A copy of the replies shall 
at the same time be sent to the respective objectors. 


Rute VI. 


The applicants shall furnish the Board of Trade with such 
information and documents as they may require in connection 
with the application, including a certified copy of a resolution 
approving the application, passed by shareholders or stock- 
holders qualified to vote at ordinary meetings of the applicants 
who were present (either in person or by proxy) at a genera 
meeting and who held at least three-fourths of the paid up 
capital represented by the votes at such meeting. A certified 
copy of the notice convening the meeting shall also be furnished 


Rute VII.—Consent or Locat AuTHoRITY. 


OBJECTIONS TO PROPOSED ORDER. 


INFORMATION REQUIRED BY BOARD OF TRADE. 


(1) The Board of Trade, before making an Order, will send 
a draft thereof, in the form in which they propose to make i 
to every local authority named on the list deposited under 
Rule IV. (b), with a request to be informed, within fourteen 
days, whether the local authority consent or refuse consent 
the making of the Order. If a local authority refuse consent, 
they shall, within the fourteen days aforesaid, send to tli 
Board of Trade and to the applicants a statement of the points 
in regard to which their objection deposited in accordance witl) 
Rule V. has not been met, and of their grounds for maintaining 
their objection. 

(2) In the event of a written request for an inquiry being 
sent to the Board of Trade within the fourteen days aforesaid 
by a local authority refusing consent, together with an under- 
taking on the part of the local authority to be represented at «1 
inquiry to be held, the Board of Trade may, if they think i 
advisable, direct an inquiry to be held into the question wheth« 
or not the consent of the local authority is unreasonably wit 
held, and the applicants and the local authority shall in suc! 


case be entitled to be represented and to be heard at the ing! 

(3) The costs of any inquiry held under the provisions o! 
Rule shall be payable by such of the parties to the inquir 
the Board of Trade may determine, whether upon the re 
mendation of the person appointed to hold the inquiry or ot 
wise. 


Rute VIII.—Suorr Tite. 


These Rules may be cited as the ‘‘ Gas (Capital and Bor: 
ing Powers) Rules, 1929,’’ and shall come into operation from 


June 6. 
H. P. Hamitton, 
Secretary to the Board of Trade. 
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REVIEW OF PROCEEDINGS 


AT THE ANNUAL GENERAL MEETING HELD IN THE INSTITUTION OF CIVIL ENGINEERS, LONDON. 


JUNE 4, 5, and 6, 1929. 





President: JOHN TERRACE, Esq., M.Inst.C.E. 


Tuesday of last week witnessed the opening stages of a record meeting of the Institution. It was a record assembly 
not only in numbers, but because of the change which has been effected by the granting of the Royal Charter on 
May 27. In the “ JOURNAL ” only a week or two ago, we suggested that the Royal Charter will benefit the whole 
industry, externally in public opinion and internally in self-confidence ; and it was self-confidence which more than 
anything else marked this year’s meeting of the Chartered Institution. Enthusiasm was abroad, and there was 
ample evidence that the interest of the individual members has been quickened. The Royal Charter has, of course, 
played its part in this ; but there can be little doubt that a factor of no mean magnitude working to the same 
end has been the virility of Mr. Terrace during an arduous year of office as President. His energy has lifted 
problems from the sphere of indetermination, and his shrewd and strong decisions have brought about a solution to 
these problems. The success of the meeting of the Institution last week showed to what a great extent the 








sterling work of Mr. Terrace has been appreciated ; it was evidence, also, of a new feeling which is permeating 
our industry— zeal for progress translated into action. , 








ON THE WAY°-TOI'A 


Welcome to the New Secretary. 

Prior to the first item on the agenda for the meeting, 
the President introduced Mr. James W. Campbell, M.Sc., 
the new Secretary of the Institution; and the hearty wel- 


come he received must have convinced him of the cordial 
spirit of friendship which prevails in the industry with 
which he is now closely associated. 


The Royal Charter. 

The minutes of the meeting at Cardiff last June hav- 
ing been taken as read, Mr. Terrace explained that on 
May 27 a member of the Home Office had handed to the 


Institution the Royal Charter; and the applause which 
greeted this announcement was proof that patience is not 








MEMORABLE - MEETING. 


least among the virtues of gas engineers. The tangible 
reward of this patience was exhibited to the meeting—-a 
small, neatly framed document; a statement of a few 
words which, however, elevate the status of the gas engi- 
neer and increase the rate at which the Chartered Insti- 
tution can effect progress in the technique of gas manu- 
facture and distribution. 


Welcome to Delegates from Abroad. 

Following the election of Scrutineers—Mr. C. F. 
Blincoe, of Middlesbrough, and Mr. C. T. Price, of 
Hampton Court—the President offered a cordial welcome 
to the delegates from abroad: Mr. J. C. Irminger, repre- 


senting Norway and Denmark; M. Ellissen, President of 
the Union Syndicale, and representative of the Belgian 
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Gas Association; M. Baril, President of the Association 
Technique du Gaz en France; M. Alavione; M. Pierre 
Alavione;| M. Maurice Nerriere;  M. Bolzinger; M. 
Guernut; Mi: Pierre Mougin; and Dr. Ingineur Schiitte, 
President of the German Gas Association. M. Ellissen, 
who replied to the welcome, expressed the hope that as 
many members of the Association as possible would visit 
France after the official visit to the Berlin Gas Exhibition. 

The President announced the receipt of a telegram from 
the Swiss Gas Association conveying their best wishes for 
a successful meeting. 


Election of Hon. Members. 


The then proposed the election of Dr. 
C. H. Lander, Director of Fuel Research to the Depart- 


President 


ment of Scientific and Industrial Research, as an Hon. 


Member of the Institution, which motion was carried 


unanimously. 

The Presidents of the Gas Associations of America, 
Australia, Belgium, Czecho-Slovakia, Denmark, France, 
Germany, Italy, Norway, Sweden, and Switzerland were 
also elected Hon. Members of the Institution. 


Award of Honours. 


The next item in the proceedings was the presenta- 
tion of the H. E. Jones ‘‘ London ’’ Gold Medal to Mr. 


ce 


H. C. Smith, of Tottenham, for the paper on ‘‘ Extensions 
and Modifications in the Tottenham Distribution System,”’ 
which he read before the Institution at Cardiff last year. 
In making the presentation, Mr. Terrace said that he was 
specially pleased that the award fell to the good fortune 
of one who was connected with a Company with which he 





H. C. SMITH, M.Inst.c.E., 


Chief Engineer to the Tottenham and District Gas Company. 


Mr. Smith received his training in gas engineering with 
the City of Birmingham Department. He was 
appointed Works Superintendent at the Swan Village 
Works in 1912, and, with the exception of the war period 
(during which he served in the Royal Field Artillery), occu- 
pied this position until 1920, when he was appointed Works 
Superintendent at the Tottenham Works. He became Chief 
Engineer at Tottenham in 1922. He was elected an Asso- 
ciate Member of the Institution of Civil Engineers in 1925, 
and a full Member in 1928. Mr. Smith is an Examiner in 
Gas Engineering to the Institution of Gas Engineers. 


Gas 


himself had enjoyed such pleasant associations, and that 
a gas engineer should be awarded a medal for a paper 
dealing with the important problem of distribution. 
Then followed the presentation of the Institution Gold 
Medal to Mr. Stephen Lacey, of the Gas Light and Coke 
Company, who, it will be remembered, won the Medal in 





1924 for his mathematical treatise on ‘‘ The Flow of G.s 
in Pipes.”’ This year the Medal was awarded for his 1928 
paper on ‘‘ The Economic Aspects of High-Pressure Gos 
Distribution.’” Handing the Medal to Mr. Lacey, the 
President said; ‘‘] think it is significant of the tr 





STEPHEN LACEY, B.Sc., Assoc.M.Inst.C,E., 


Distributing Engineer and Deputy Controller of Gas Sales 
to the Gas Light and Coke Company. 
Mr. Lacey obtained his engineering education at the Central 
Technical College, 1902-5. For the six years following he 
was with Messrs. G. H. Hill & Sons, Consulting Civil 
Engineers, and was engaged on the design and construction 
of waterworks and water pipe lines. The experience gained 
has been useful in gas distribution. work. In 1911 he 
entered the service of the Gas Light and Coke Company 
as Assistant Engineer in the Distribution Department. At 
the end of 1917 he was appointed Distributing Engineer, in 
succession to Mr. H. S. Reeson on his retirement, and in 
1923 he was also appointed Deputy Controller of Gas Sales. 


of the times that both the ‘ London ’ Medal and the Insti- 
tution Medal should be awarded for papers on the subject 
of distribution. We have now arrived at a stage at which 
the technique of gas manufacture is at a very high pitch. 
I will not say that we have been very far behindhand in re- 
gard to distribution, but the question of distribution is com- 
ing more and more into the’foreground, and it is one which 
is just as important to the Institution of Gas Engineers 
as is the question of the manufacture of gas. In the olden 
days most of the papers presented dealt with processes and 
methods of manufacture. I am pleased to find, however, 
that now we cover the whole gamut; and it is significant 
that the two papers for which medals are awarded in 
1928 should be on distribution subjects. You are so well 
known, Mr. Lacey, to all of us by reason of the work 
you have done in connection with the distribution of gas 
that no words of mine are necessary in that connection; 
and I congratulate you most heartily upon having won 
this medal.’’ 

Mr. Lacey, replying, said he was pleased to think that 
his attempts to apply the scientific methods of analysis 
to: gas distribution problems had been useful to his fellow 
engineers and to the industry. ‘‘ At the same time,’’ he 
continued, ‘‘ I should like it to be understood that any 
credit which attaches to my work is in part due to others. 
I have in mind particularly my Chief Assistant, Mr. 
Escreet. We have worked together on both papers ! 
have presented, and I am glad to have this opportunity 
of acknowledging my special indebtedness to him.’’ 


Silver and Bronze Medals. 
The President then referred to the Council’s decision 
that the Silver and the Bronze Medals should be given to 
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the District Associations and the Junior Associations re- 
spectively. In connection with this, much organizing work 
had to be done, and unfortunately the papers from the 
different Associations were received too late to enable the 
adjudication to be made in time for the Institution meet- 
ing. In consequence, it is proposed to present the medals 
at meetings of the District Association and the Junior 
Association of which the successful candidates are mem- 
bers. If possible, the President of the Institution will be 
present to make the presentations. Next year the awards 
will, it is hoped, be presented at the annual meeting of the 
Institution. 


Presentation of Diplomas. 

The next item on the agenda was the presentation of 
Diploma Certificates to the successful candidates during 
the past year. It is to be noted that all the Diplomas are 
for Gas Engineering; Gas Supply is entirely out of the 
picture. This year’s Diplomés are: Louis 
William Harrison (Barnsley); Sidney Kenneth Hawthorn 


Messrs. 


(Birmingham); Alfred Anderson Macfarlane (Glasgow) ; 
Egbert Harold Winch (Cambridge); Leslie Sutcliffe 


Pickles (Halifax); and Philip Wedgwood (London). 


Presidential Address. 

At this stage in the proceedings Mr. Terrace delivered 
his Presidential Address in a manner which held the at- 
tention of everyone present in the Great Hall of the Insti- 
tution of Civil Engineers. The Address was published 
in last week’s ‘‘ JOURNAL,’ 
comment in that issue. 

It is significant of the close co-operation between the 
various organizations in our industry that the proposer 
of the vote of thanks to the President should be the Presi- 
dent of the British Commercial Gas Association—Mr. 
Frank H. Jones—and that the seconder should be Mr. 
Henry Woodall, who is the President-Elect of that 
Association. In the course of his remarks, Mr. Frank 
Jones said he thought that in years to come they would 
look back on Mr. Terrace’s year of office as a milestone 
in the history of the gas engineering profession. ‘‘ The 
granting of the Royal Charter,’’ he observed, ‘‘ and the 
work that has been done with regard to education—with- 
out which we could never have got the Charter—reflects 
enormous credit upon our President and his colleagues 
not only of this past year, but of the past few years.’”’ 


sé ’ 


and was the subject of editorial 


A Message to the King. 


On the proposition of the President, the following 
telegram was sent to H.M. the King: 


The Chartered Institution of Gas Engineers, now 
in Annual Session, desires to express its loyalty to 
His Majesty King George and its congratulations to 
His Majesty on attaining another birthday. The 
sincere concern of the Chartered Institution of Gas 
Engineers is that His Majesty may speedily be re- 
stored to complete and permanent health, and once 
again acclaimed by his people. 


Annual Report and Accounts. 


This brought us to consideration of the annual report 
of the Council for the year 1928-29, and the accounts for 
the year ended Dec. 31 last. Mr. C. S. Shapley proposed, 
and Mr. J. Bridge seconded, the adoption of the report, 
which was published in the ‘‘ JouRNAL ’’ last week. Be- 
fore this proposition was formally put to the meeting, the 
President invited discussion; and Lieut.-Col. W. M. Carr 
took the opportunity of urging that communications placed 


before the Institution at the annual meeting should be 
made available to members at least a fortnight before the 


date of the meeting. It was manifestly impossible, he 
Observed, to discuss scientific work without study. The 
President pointed to the handicap of the General Election 
in this particular instance. What is good for the printers 
is rot necessarily of benefit to the Institution. 

There being no further discussion, the report was 
WNenimously adopted. 











Education in the Industry. 


Tuesday morning’s session was brought to a close by 
the presentation of the report of the Gas Education Com- 
mittee by the Chairman, Mr. F. W. Goodenough, C.B.E. 
The record for 1928-29 is one of greatly increased pro- 
gress; the total number of candidates under the Educa- 
tion Scheme being 347, compared with 252 for 1927-28— 
an increase of 38 p.ct. The entries for the Minor Grouped 
Courses also exhibit a welcome increase; the figures for 
this year and last year being 930 and 567 respectively. 
There is, however, one very disappointing feature of the 
report—that the entries in Gas Supply still fall short of 
anticipation; and if one takes away the entries from 
London and Birmingham, the total for the rest of the 
country is very small. There has been no entry at all 
this year for the Diploma in Gas Supply; though the in- 
crease in entrants for examination in Gas Fitting is 
gratifying. 

Naturally the report refers at some length to the re- 
visions it is intended to make in the Education Scheme 
in order to provide for all potential students in the indus- 
try. In brief, the alterations cater for those students who 
find it impossible, or extremely difficult, to attend any 
recognized educational institution for tuition either in the 
main or in the ancillary subjects. Amendments are being 
drafted to give every student who finds himself unable to 
comply with the requirements of Section I. of the Scheme 
the option of sitting as an external student under Sec- 
tion II. for examination by the Board of Examiners of 
the Institution on the main subject, and of sitting for ex- 
amination in specified ancillary subjects to standard sylla- 
buses at some centre at which examinations in those’ sub- 
jects are conducted annually. The revised regulations 
provide that no student who presents himself for examina- 
tion under Section IT. will be granted a First Class Certifi- 
cate in the Higher Grade in either Gas Engineering or 
Gas Supply unless, after being successful in the written 
examinations, he passes an oral examination by the Insti- 
tution’s Board of Examiners in the main subject and in 
any of the ancillary subjects in respect of which he has 
not obtained regular tuition at the institution by which 
he has been examined in that subject. Thus the original 
spirit of the Education Scheme—that of education, not 
merely examination—is maintained. ‘*‘ Cramming”’’ will 
not bring a student the desired award. 

The renort records the Committee’s appreciation of 
the valuable work of the District Committees, and of the 
services of Mr. Walter Hole, the Organizing Secretary, 
who is retiring from this post—a post which, states the 
report, ‘‘he has filled from its inception with ability, 
energy, and enthusiasm beyond all praise.’’ Mr. Hole is, 
however, to continue to serve the Education Committee 
as a member. 


Keenness and Self-Sacrifice of the Students. 


Mr. Goodenough explained that the alterations are 
being drafted in detail by a Sub-Committee consisting of 
himself, Mr. Terrace, Mr. Robert Robertson, and Mr. 
F. C. Briggs; and prior to proposing the adoption of the 
report, he paid a tribute to the keenness and the self-sacri- 
fice of so many of the students, who have given up and are 
giving up a great deal of their time to education, to an 
extent which many people perhaps hardly realize. He 
also referred to the ever-growing and ever-improving band 
of teachers; and he mentioned specially the advantage 
of the courses for teachers which the Board of Education 
has organized during the past two years. The difficulty 
is that, though the teachers are well equipped with know- 
ledge themselves, they have never been trained to impart 
their knowledge to others; and in connection with part- 
time schools it is always one of the problems to know how 
to teach the teachers to teach. Finally, he made an appeal 
to the engineers and managers throughout the country to 
help their juniors to help themselves, even though it may 
mean considerable inconvenience to the engineers and 
managers personally. 

Seconding the adoption of the report, Mr. Briggs, who 
has worked so hard to remove the difficulties with which 
the Scheme has been faced, remarked that, in drawing up 
the revised Green Book—it has been suggested that it 
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might be called the White Book, now that its blemishes 
have been washed away—it is hoped to arrange definite 
subjects for which the students have to pass examinations ; 
to arrange definite syllabuses for those subjects, and de- 
finite lists of exemptions; and to straighten-out the 
Scheme so that the work of the District Committees will 
be concerned in the main with matters of principle, instead 
of deciding little points which ought to be possible of de- 
cision by reference to a guide book. 


What is an Isolated Student? 

In the discussion on the report, Mr. Herbert Lees, 
of Hexham, expressed the pious hope that the Education 
Scheme would not develop into an examination scheme. 
He confessed that he sees a danger if students are to be 


free to exercise their own judgment as to whether they 
are ‘‘ isolated.’’ He exemplified his point by referring to 
the conditions in his own district—the Northern Area. 
There they have been able to arrange Group Courses at 
the Technical College in Newcastle, but they have not too 
many students now. If two or three of those students are 
to be entitled to decide that they cannot attend next year, 
there will be no courses. He suggested that there should 
be some authority to decide, after considering. all the facts 
of each case, whether or not a student is to become an 
isolated student. It seems to him that the local District 
Committees should be the authorities who should consider 
such cases. 

Mr. Goodenough suggested that, if every engineer and 
manager will take an interest in the men on his staff who 
are students, it will be a great safeguard against the difli- 
culty mentioned by Mr. Lees. He (Mr. Goodenough) can- 
not conceive of any member of an engineer’s staff refusing 
to take the advice of his chief as to whether or not he is 
in a position to attend classes. ‘‘ The members of this 
Institution have great power in their hands,’’ he observed, 
‘‘ if it is wisely exercised, not as coercion, but as advice, 
in making the Scheme a success. We feel that the intro- 
duction of the oral examination will be a great safeguard 
against students rushing away from classes as the result 
of the discretion which is given to them.’’ 

An admirable suggestion was put forward by Mr. W. J. 
Smith,‘of Bolton. To guard against the difficulty, would it 
not be sufficient, he asked, to stipulate that a student, 
before being excused attendance at a centre, must obtain 
a statement from his engineer that in his (the engineer’s) 
opinion it is not reasonable to expect this student to at- 
tend a centre? 


Discussion on the New By-Laws of the Institution. 

On resumption of the meeting on Tuesday afternoon, 
the President formally announced the granting of the 
Royal Charter, and explained the reason for the long period 
taken since the application was made. The delay was 
caused by the work entailed in smoothing-out the diffi- 
culties brought up by opposing bodies. On the Charter 
as originally applied for, it was proposed to state that the 
objects and purposes for which the Institution was con- 
stituted were *‘ to promote the general advancement of the 
vas industry.’’ It has been necessary to modify this word- 
ing; and the objects are now stated to be ‘‘ the promo- 
tion of engineering science as applied to the gas industry.”’ 
This is the only alteration to the wording of the Charter 
itself. 

The By-Laws, however, presented a more difficult pro- 
It was necessary in practically every instance to 
remove the word ‘‘technical’’ and substitute the word 
‘*engineering.’’ The main difficulty was with regard to 
the admission of those who hold certificates in gas supply ; 
and the opposing bodies had to be satisfied that everyone 
who would be eligible for membership under the new ex- 
amination arrangements would be trained as a gas engi- 
neer. The problem was solved by arranging that those 
who passed examinations in gas supply would not be ad- 
mitted as Corporate Members, but would come in as 
Associates; and the same ruling now applies to gas 
chemists. Disappointment may be felt in some quarters 
regarding this; but, as Mr. Briggs pointed out during the 
discussion, the position of Associate of the Chartered Insti- 


position. 


tution is surely of more value than that of Associate Mem- ' 








ber of the un-Chartered Institution. | Moreover, amc 
the old rules of the Institution as it existed before 
granting of the Charter, there was no rule cove: ug 
chemists or gas supply men, and it was only by a libe;a! 
interpretation of those words that they were admitte 
Before the discussion was brought to a close, 
Samuel Glover made the happy suggestion that a : 
certificate of membership, bearing the seal of the Cha: 
should be issued to all members of the Institution. 


ng 
the 


= 7 


Influence of Local Conditions on Choice of New Plani. 


Gas engineers really come into their own when they 
have new works to design and construct. Mr. W. Eam 
Caton is one of the fortunates; and at this stage in the 
proceedings the members had the opportunity of hearing 
an account of the new works which he has erected at 
Oxford. This type of paper has become a standing dish 
on the menu of technical fare provided at the annual meet. 
ings of the Institution—last year, it will be remembered 
Mr. W. H. Johns described the new works at Morriston 
but seldom have such details of cost been given. With 
modern improvement in plant, and the ever-growing fund 
of technical information at disposal, it becomes increas- 
ingly difficult for the engineer to make a decision as to 
what type of plant to instal; and we have often thought 
that ‘* local circumstances ’’—which, after all, constitute 
the ruling factor—come to his aid in the guise of a fair) 
godmother. Local circumstances accounted for the 
erection of horizontal retorts at Morriston; and it was 
local circumstances which governed Mr. Caton’s choix 
at Oxford. In the latter case, however, one of the reasons 
which influenced the decision was unusual—a request from 
the City Authorities to keep all buildings as low as pos- 
sible. It can well be understood that the idea that a retort 
house should detract from the solemn architectural 
symmetry of the old colleges was displeasing. Oxford is 
ro place for architects who favour the American heaven- 
piercing school. 


Oxford’s Good Fortune. 

Before passing on toa note on Mr. Caton’s paper, men- 
tion must be made of the development in the demand for 
gas which rendered the erection of the new works impera- 
tive. Since 1914 the Oxford Gas Light and Coke Com- 
pany has enjoyed an increase in ordinary consumers of 43 
per cent., in power and manufacturing customers of 70 
per cent., and in prepayment consumers of 28 per cent 
Moreover, the increase in consumption per consumer, com- 
pared with 1914, amounts to 33 per cent. for the ordinary 
consumer, 322 per cent. for the power and manufacturing 
consumer, and 106 per cent. for the prepayment consumer. 
Small wonder that the winter loads of 1924 and 1925 taxed 
the manufacturing resources of the Company to the ut- 
most, in spite of the installation of carburetted water gas 
plant in 1919. 

The new works are laid out for an ultimate daily 
capacity of 4 million c.ft. of coal gas and 4 million c.ft. of 
water gas. To keep the capital expenditure low—actually 
the capital expended per million c.ft. of gas sold to-day 
is £494, compared with £695 in 1916, when Mr. Caton 
joined the Company—it was decided to erect the coal gas 
plant in two 2-million sections; and in regard to the sub- 
sidiary apparatus, both plant and buildings have been con- 
structed sufficiently large for future requirements. The 
retort house, when completed, will contain two benches 
of eight settings of eight retorts (one of which is already 
erected), and one bench of ten settings of eight retorts 
(in course of construction). Fireclay retorts are emploved; 
only the blocks and bricks in the combustion zone, and the 
protecting shields for the retorts, being of silica. Klénne 
regenerators are installed; and the author speaks highly 
of their performance. Without going into any detail re- 
garding the plant, it may be mentioned that the site had to 
be reinforced by piling—the precast system being adopted 

-that in designing the works special attention was <e- 
voted to making the buildings harmonize with the stone- 
work of the various colleges (for which purpose plant ws 
laid down for the manufacture of concrete blocks consist- 
ing of a mixture of pan ash, firebrick refuse, and cement) ; 
and that the aim throughout has been to centralize the 
power plant. Low-grade fuel is converted to electrical 
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power in the most convenient and economical manner, 
thus dispensing with external steam mains and isolated 
units. An interesting feature in the running of the works, 
which Mr. Caton states has proved extremely satisfactory, 
is that foremen and leading hands are not employed. In 
stead, technically-trained superintendents are in charge of 
the works during the whole of the 24 hours, under the 
supervision of the Chief Assistant Engineer. There are 
three superintendents, each on duty eight hours daily. 


Capital Costs and Working Results. 


Mr. Caton gives a complete and detailed schedule of 
the cost of carrying out the work, the total of which 
amounted. to £105,116. He also sets out the carboniza- 
tion results for a period of eighteen months. It will be 
noted that the coal used at Oxford has a low moisture 
content, and also contains little ash. The thermal gaseous 
yield (gas of 485 B.Th.U. per c.ft.) is 74°66 per ton of coal. 
The dry coke yield is approximately 14 cwt. per ton of 
egal carbonized, of which 10°59 cwt. of coke and 0°32 cwt. 
of breeze are sold; the remainder being burned under the 
boilers and in the furnaces. The ‘‘ commercial efficiency ”’ 





W. EAMES CATON, M.Inst.C.E., M.I.Mech.E., 


General Manager and Engineer of the Oxford Gas Light and 

Coke Company. 5 
Mr. Caton commenced his association with the gas in- 
dustry when he became an articled pupil, in 1896, to the late 
Mr. W. R. Phillips, Engineer, Manager, and Secretary of 
the Luton Gas Company, and a number of other gas and 
water companies. He remained with Mr, Phillips for 5% 
years, when he obtained the position of Assistant Gas 
Engineer to the Midland Railway Company, under Mr. 
Henry Fowler (now Sir Henry Fowler, K.B.E.). After 
serving the Railway Company for three years, he obtained 
the position of Assistant Engineer and Manager -to the 
Derby Gas Company under Mr. J. Ferguson Bell, and after 
‘bout five years he was promoted to the position of Deputy 
Engineer and Manager. After serving the Derby Gas Com- 
pany. for nearly twelve years, he obtained, in 1916, his 
present position as General Manager and Engineer of the 
Oxford Company. He was President of the Midland 
Association of Gas Engineers and Managers in 1925-26. 
He was elected an Associate Member of the Institution of 
Mechanical Engineers in 1910, and later transferred to the 
lass of Member. He was elected a Member of the Institu- 

tion of Civil Engineers in 1927. 


of ‘he plant is given as 81°7 per cent, Retort house labour 
costs with eight settings at work amount to o°18d. per 
therm of gas made; but it is estimated that, with twelve 





o'14d. per therm. 








settings in operation, the average cost of labour will be 
The net cost of coal is 1'49d. per therm. 


Discussion. 


In the course of the discussion which followed the 
reading of the paper, Mr. G. M. Gill confessed his sur- 
prise that Mr. Caton could make 485 B.Th.U. coal gas 
in horizontal retorts. Lieut.-Col. Carr was also puzzled 
about this, for he had found it impossible to make 500 
B.Th.U,. straight coal gas of a reasonable inert content. 
Actually at present he is using producér gas as a diluent. 
He explained that, working with two shifts, and having a 
four-hour break, he could not reduce the calorific value 
of the gas below 530 to 540 B.Th.U. and at the same 
time keep his oxygen percentage at or below o'4 per cent. 
Mr. W. Buckley, of Droylesden, does not approve of the 
idea of selling 2 cwt. of water with every 18 cwt. of 
coke; and he considers it somewhat unusual that Mr. 
Caton can obtain a gaseous yield of 74°66 therms per ton 
of coal carbonized, and yet retain in his coke 2}$ to 3 per 
cent. of volatile matter. The fuel used in the producers, 
at g'2 per cent., also seemed unusual. To this the 
author replied that Klénne settings were very good, and 
the result could not be regarded as extraordinary. Re- 
garding the moisture content of the coke, Mr. Caton 
observed that the average was taken during the months 
of October, November, and December; and this may have 
penalized him. At the same time, the normal figure for 
moisture content of horizontal coke—unless special ar- 
rangements are made—he said, is between 8 and 10 per 
cent. The remarks of Mr. George Evetts were com- 
plimentary. He assured the members that a visit to the 
Oxford Works would be well repaid ; that the capital cost, is 
considerably low for the results achieved; that the ‘‘ com- 
mercial efficiency ’’ is high; and that the works show 
that the horizontal retort is by no means dead. He too, 
however, expressed surprise at the 485 B.Th.U. coal gas. 
To his question as to what savings were effected by em- 
ploying technically-trained superintendents instead of 
foremen, Mr. Caton replied that the former are paid no 
more than the latter, and that they enable the services 
of chemists to be dispensed with—which is not very re- 
assuring to those who are about to embark on technical 
training. On the question of the 485 B.Th.U. coal gas, 
the author mentioned that he intended to instal a car- 
buretted water gas plant in the near future. 


A Perplexing Point. 

A point of perplexity which we share with Dr. W. B. 
Davidson concerned Mr. Caton’s correction for the therm. 
A British Thermal Unit is a quantity of heat; it cannot 
be corrected to normal temperature and pressure. In 
other words, a therm in the foul main is precisely the same 
as a therm in the consumer’s meter; and Mr. Caton 
is mistaken in correcting his volume to N.T.P., and stat- 
ing that the therms followed suit. His figure of 74°66 
therms is understandable; but his figure of 72°41 is not. 
The author did not deal with this matter in his reply. 

This concluded Tuesday’s programme, though the 
agenda included the presentation and discussion of the 
Twenty-First Report of the Joint Research Committee. 


The Thanks of the King. 


At the commencement of the session on the Wednes- 
day morning, after the Annual General Meeting of the 
Benevolent Fund, the President announced the receipt 
of a telegram from Lord Stamfordham, on behalf of H.M. 


the King. This read as follows: 


To the President, Chartered Institution of Gas 
Engineers: The message of good wishes contained 
in your telegram was much appreciated by the King, 
whose sincere thanks I am commanded to convey to 
you and all who joined in these congratulations. 


A Generous Gift. 


‘My next duty is an equally pleasant one,’’ con- 
tinued Mr. Terrace. ‘‘ We have held the Annual General 
Meeting of the Benevolent Fund this morning, and it was 
my pleasure at that meeting to read a letter which I have 
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received from Mr. Frank Jones. I propose to read it to 


you. Mr. Jones writes: 


I enclose you a cheque for £100 to the Benevolent 
Fund of the Institution of Gas Engineers, and will 
send the same amount for the next four years, mak- 
ing £500 in all, to be spent as the Committee for the 
year decide. I send it to commemorate the Charter, 
your Presidency, and the Education Scheme you have 
done so much for.’”’ 


The reading of the letter was greeted with applause. 

The President then made an appeal that 100 per cent. 
of the membership of the Institution should become sub- 
scribers to the Benevolent Fund. 


Increasing Complexity of Distribution Problems. 

The problems which face the distribution engineer— 
problems that necessarily react on those responsible for 
delivering an adequate daily quantity of therms into the 
holder—have during the past few years greatly increased 


in complexity ; and the paper by Mr. F. G. Gorman, the 
Deputy-Engineer of the South Suburban Gas Company, 





FREDERIC G. GORMAN, Assoc.M.Inst.C.E., 


Deputy Engineer of the South Suburban Gas Company. 


Mr. Gorman has had a wide and varied experience of both 
civil and gas engineering. He was educated privately in 
his native town—West Bromwich, Staffs.—and was early 
destined to follow his father in the manufacture of Staf- 
fordshire iron and steel. But at the age of sixteen he 
made the only exception to his family record, and was 
apprenticed as a Civil Engineer to the well-known Light- 
house Engineers, Messrs. Chance Bros., of Smethwick. 
After serving five years with this firm, he was appointed 
during 1903 as Draughtsman at the Saitley Works, Birm- 
ingham, by the late Mr. Henry Hack. When the Nechells 
Works were being completed, he was transferred to take 


charge of the drawing office there. The experience gained 
there ultimately bore fruit in 1907, when he obtained the 
post of Assistant to Mr. Angus, the Chief Engineer of the 
Nueva Gas Company, Buenos Aires. After serving for a 
with this Company, Mr. Gorman le‘t 
South America in 1912, in order to continue his gas prac- 
tice in England. On his return he was engaged on the coke 
oven plant and Mond gas installation, Birmingham. At 
the end of 1914 he was appointed Works Superintendent 
under the late Chief Engineer of the South Suburban Gas 
Company (Mr. S..Y. Shoubridge). In 1919 he was made 
Deputy Engineer in the same Company, under the present 
Chief Engineer (Mr. John Terrace). He is an Associate 
Member of the Institution of Civil Engineers, having 
passed all the examinations appertaining to this distinction 


five years’ contract 


’ pressure. 





which was read at this stage in the proceedings, not on] 
calls attention to the more outstanding of these problems 
but also indicates how they should be tackled and how 
they can be solved. Each year we hear of the increasin 
number of appliances—cookers, fires, and many other 
forms of apparatus—installed in consumers’ premises by 
practically every gas undertaking in the country; and in 
spite of a certain averaging-out of the demand, the peak 
loads they produce result in anxiety to both the manuf c- 
turing and the distribution staffs, in view of the primary aim 
of the gas industry to deliver at all times to the consumer an 
adequate quantity of gas at a uniform and satisfactory 
The first effect of this increased business, i 
radical change in one’s ideas of available holder storage. 
What was considered safe only a couple of years ago can- 
not be so regarded to-day. Works holders now carry out 
the function of an anti-fluctuator and mixer controlling the 
hourly variation of the manufacture, rather than a storage 
to be drawn upon at high demands for any length of time. 
This fact is well exemplified by Mr. Gorman; and it exists 
in spite of the compensation offered by the improved 
elasticity of manufacturing plant. The author mentions 
that the first effect of the peak load is in the retort house; 
and we heartily endorse his sentiment that, where the 
plant consists of coal gas and water gas ‘‘ one obviously 
should not indulge in the use of water gas as a Jevelling 
factor.’’ Much trouble has arisen in the past through this 
facile means of meeting excessive demands. 


Me 


FR 


Weather Prophets to the Fore. 


Of. the greatest interest is Mr. Gorman’s insistence 
that intelligent anticipation will go a long way towards 
relieving anxiety during peak loads. Much fun—formerly 
not without good reason—was poked at the ‘' weather 
prophet.’’ Even to-day it is readily admitted that he who 
maintains at 9 p.m. that the sun will shine brightly at 
g a.m. on the following morning ought not to be taken too 
seriously. At the same time, it behoves every gas engineer 
to be a student of the weather, and—to quote Mr. Gorman 
—to anticipate its effect upon the output by close observ- 
ance of the many factors which may be peculiar to his 
particular area. In this respect, considerable help may be 
obtained by the forecast of the weather issued by the 
Meteorological Office, which Office will, for a very small 
sum per month, communicate to anyone by telephone the 
24-hour forecast of the weather for his particular area. 
Mr. Gorman shows, by a series of charts, the relationships 
between temperature and output ; and it.is significant that 
the maximum and the minimum monthly outputs are in- 
creasing year by year, notwithstanding the corresponding 
average monthly temperatures being fairly constant. A 
more definite relationship is obtained when daily units are 
taken. A system of distribution, therefore, is necessary 
which will deal not only with the fairly well-known peaks 
of cooking and lighting, with all their variations, but also 
with the unknown peaks of heating which may come at 
any time according to the atmospheric temperature, and 
which may combine with the lighting and cooking loads, 
or be entirely separate. , 


Pressure Storage. 


Having considered the difficulties, Mr. Gorman goes 
on to outline the methods by which they may be overcome. 
Automatic station governor control, coupled with Wid- 
lske distant pressure control, is of assistance. But the 
demand for heat units grows to such an extent that th 
pressure peaks on the governors become greater than can 
be supplied by the holders at the back of them. Hence 
the use of boosters. Demand increases; some reinforce 
ment becomes essential. The system of reinforcement 
which it is best to apply needs very careful thought; and 
Mr. Gormani’s treatment of the different means is mas- 
terly, and will prove of the greatest help. Decentraliza 
tion of pressure and volume control is an important facto: 
for consideration; and this brings us to the question of 
district gasholders. In some instances a small gasholde: 
can, easily be installed, ‘‘ acting like a gas-bag feeding a 
gas-engine, rising and falling according to the supply and 
demands, with cut-outs at the extreme points.’’ And if 
such a holder can be erected where attendance can be 
given without the necessity of charging this cost exc! 
sively to storage, one obtains an economical unit with the 
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levelling-up of the load factor. Where, however, a district 
is developing rapidly, it is not easy to estimate the extra 
amount of gas required to supplement the low-pressure 
main ; and hence the more elastic ‘‘ Hortonsphere ’’ comes 
into its own. Another method, of which the author speaks 
very favourably, lies in the use of egg-ended tanks for stor- 
ing the gas under pressure. These are flexible, esthetic, 
and occupy small space per unit of gas storage. Mr. 
Gorman analyzes the costs of holders, ‘* Hortonspheres,’’ 
and tanks; and his analysis is extremely valuable. In 
this connection he points out that if static holders have 
to be filled many times during the week, then the cost of 
compression outweighs the extra cost of the gasholder. 
His description of the horizontal tanks in use by the South 
Suburban Gas Company is of great and novel interest. 
A further method of decentralization of supply to con- 
sumers is discussed. This is group governing, which is 
successfully applied by the Company—so successfully, in- 
deed, that it has been found possible with groups of approx- 
imately 600 houses to maintain the pressure to every con- 
sumer with only half-an-inch difference at the extreme. 
In this regard we would call attention to Mr. Gorman’s 
statement that complaints of ‘‘ insufficient pressure ’’ are 
often caused not so much by too little pressure as by 
variation of pressure; the latter being too high when the 
demand is light, and too low when it is heavy. Altogether, 
Mr. Gorman’s contribution is a fund of new information 
on current distribution problems. 


Therms or Cubic Feet? 


The excellent discussion which followed the reading 
of the paper must have been very gratifying to the author. 
It was launched by Mr. Stephen Lacey; and his first 
comment concerned the exceptionally wide range of mean- 
ing which Mr. Gorman attaches to the peak load, which 
usually is considered as being high and of short duration. 
Peak loads so defined have, of course, an influence on 
pressure loss, but have not such an important effect 
on holder storage. For the latter, what matters most 
is the aggregate gas consumption of several days of 
severe cold in winter. Mr. Lacey thinks that working 
spare stock should be expressed in terms of the maxi- 
mum day; and he is not favourably disposed towards the 
expression of holder storage in therms, particularly in 
regard to the fact that the author did not mention the 
calorific value of the gas he supplied. Mr. Gorman, how- 
ever, stated that a little practice in thermal thinking makes 
the expression of holder therms very easy. On the dis- 
trict, he said, they think in terms of cubic feet; but in 
the works, where they measure the make of therms hourly, 
they think in terms of therms. 

Mr. Lacey gave some very interesting information on 
the holder storage of the Gas Light and Coke Company, 
explaining that it was at times impossible to avoid work- 
ing into, and taking gas out of, the holders at the same 
time. He agrees with the author that nice judgment is 
required in estimating the effect of temperature on con- 
sumption; but he does not share Mr. Gorman’s confid- 
ence in the weather forecasts issued by the Meteorological 
Office. 


Pressure Storage and Group Governing. 

Much of the discussion centred round pressure stor- 
age and group governing. Mr. Lacey endorsed the 
author's statement that it is necessary to avoid variation 
in pressure at the consumers’ burners, exemplifying his 
remarks in this connection by the loss in heating capacity 
of a gas fire when the pressure to which it has been 
adjusted is reduced. The ideal, of course, is a governor 
on every appliance; this as yet is theoretical. Mr. 
Lacey expressed the opinion that a 3-in. pressure in the 
mains leaves little margin for the loss in consumers’ pipes 
and fittings; and he pointed out that slight variation at 
this pressure had a proportionately larger effect than at 
higher pressures. In regard to group governing, Mr. 
Lacey mentioned that the Gas Light and Coke Company 
are experimenting with a governor which will vary the 
pressure according to the load on the mains. It is made 
by Messrs. George Kent, Ltd. On this matter, Mr. J. P. 
Leather remarked that he had taken out a patent for such 
a device many years ago. 











Mr. H. C. Smith spoke of the Widlake system of dis- 
trict governing; and he queried what would happen in 
case of failure of the line rented from the Post Office, 
when the Widlake system was applied to the automatic 
control of the station governor. Mr. Gorman replied that 
failures had occurred, but that the consequences were not 
serious. 


Distribution Methods in America. 


Mr. G. M. Gill gave some interesting particulars of 
work which is being carried out on the installation of 
pressure holders by Mr. Bernard Browne in Santos, and 


of distribution practice in America. In the latter country 


the popularity of loop feeder mains is growing. Small 
supply mains are run across the loop, and, being fed from 
each end, have an astonishingly large capacity. Mr. 
B. R. Parkinson joined in the discussion, and Lieut.-Col. 
Carr emphasized the importance of the industrial load in 
its effect on levelling the peaks. To encourage this busi- 
ness, he said, full consideration should be given to price 
concessions when the consumption occurs at favourable 
periods, and does not coincide with existing peaks. Mr. 
R. E. Gibson was not in agreement with the author’s 
implication that water gas should not be employed as a 
levelling factor at times of peak load. In Liverpool, he 
added, decentralization of distribution had been the policy. 
There are six centres, and district gasholders are in- 
stalled; and as yet there has been no need to employ 
district governors, which Mr. Gibson regards with sus- 
picion. In his reply, Mr. Gorman observed that his idea 
about water gas is the undesirability of ‘‘ indulging ”’ in a 
privilege. The percentage of water gas is maintained 
constant by the South Suburban Company, being ad- 
justed every hour to the coal gas make. 

This ended Wednesday morning’s session; and con- 
sideration of the Twenty-First, Twenty-Second, and 
Twenty-Third Reports of the Joint Research Committee 
was again postponed. 


Changes in the Joint Research Committee. 

Presentation and discussion of the reports of the 
Joint Research Committee were taken first on Wednes- 
day afternoon. In a general introduction to the work of 
the Committee during 1928-29, Prof. Cobb referred to 
a change in its constitution by the retirement of one of 
the original members, Mr. John Bond, who, throughout 
a long term of years, displayed the most active interest 
in all the work which the Committee took in hand. 

Prof. Cobb then called attention to the resignation from 
the position of Research Chemist to the Committee of 
Dr. A. Parker, who, last November, took up new duties as 
Assistant Director of Water Pollution Research with the 
Department of Scientific and Industrial Research. He was 
succeeded in March of this year by Mr. F. J. Dent, for- 
merly Gas Research Fellow. Still another change has been 
occasioned by the resignation of Mr. H. Kerr from the 
position of Senior Assistant, which he has held since 1919. 
Mr. Kerr has taken up an appointment with the Woodall- 
Duckham Companies. Prof. Cobb spoke very highly of 
the value of the work of both Dr. Parker and Mr. Kerr 
in the furtherance of scientific and technical knowledge in 
the gas industry; and his remarks in this regard will be 
heartily endorsed not only by members of our industry, 
but also by the general body of scientific workers in the 
wide field of carbonization and fuel utilization. 

Prof. Cobb explained that Dr. C. B. Marson has been 
appointed to the post of Chief Research Chemist to the 
Northern Coke Research Committee. ‘‘ It is very pleas- 
ing to us,’’ he remarked, ‘‘ to know that our Research 
Chemists are so highly appreciated, but you will readily 
understand that it does place difficulties in the way of 
organizing and carrying out the research.”’ 

Having concluded his introduction to the reports, Prof. 
Cobb said: ‘‘I am afraid that this presentation, and 
any discussion of the reports which we might have this 
afternoon, can hardly be described as adequate. It is ex- 
tremely unfortunate, and it must be’ very disappointing 
to those members of the Institution who have given so 
much of their time to the work of the Committee, to the 
research workers, and to the members of the Institution 
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generally, that this work must of necessity receive such 
very cursory attention,”’ 

Coming now to the Twenty-First Report, we will en- 
deavour to give our readers, in a few non-critical sen- 
tences, the main findings—which plan we shall follow in 
regard to the Twenty-Second and Twenty-Third Reports, 
and also to the Gas Fellowship Report. Lengthy ab- 
stracts ofi all these communications are published in later 
columns. 


Combustion Products from Gas Appliances. 


The Twenty-First Report, which was presented by 
Mr. J. W. Wood, is an account of further work on the 
combustion products from gas appliances, which was 
started in 1925 by an investigation of the iodine pentoxide 
method for the determination of carbon monoxide (Fif- 
teenth Report), continued in 1926 by an examination of 
the combustion products from gas fires (Seventeenth 
Report), and followed in 1927 by investigations on a flue- 
less heater, a water storage heater, a ‘‘ closed ’’ geyser, a 
calorimeter, and a top-flue oven (Nineteenth Report). 
Commenting on the latter report, we suggested that the 
results were of great practical value to the industry; and 
the same remarks are equally applicable to the report under 
review, which deals with extended tests on a ‘‘ closed ”’ 
geyser of the type already studied, a surface combustion 
griller, grill-burners on the hotplate of a typical cooker, 
and drilled-ring and disc burners. And in practically every 
case it was found that the carbon-monoxide production 
could be considerably reduced by attention to details of 
design or to operating conditions. 

In regard to the geyser, the results emphasize the 
view that the baffler should be placed as close as is prac- 
ticable to the ceiling, The carbon-monoxide production can 
be kept low by restricting the gas rate ; and the permissible 
gas rate increases with the length of fluepipe. The causes 
tending towards a high carbon-monoxide production with 
the geyser are: Smothering of the outer ring of flames 
when too short a fluepipe is used; excessive pressure of 
gas rate for individual burners; and excessive velocity of 
air and products through the combustion chamber. It 
was found that larger burners of the same type yielded 
more stable flames for a given gas rate. 

With the surface combustion griller the production of 
carbon monoxide was remarkably low ; but the reverse was 
the case with the typical domestic griller having a single 
central burner and fixed iron frets. It was, however, found 
possible, by raising the frets, to reduce the production of 
carbon monoxide materially without in any way inter- 
fering with the heating of the frets or altering the gas con- 
sumption. To quote the report: ‘*‘ The production of 
carbon monoxide without the grill frets was almost 
negligible, and this appliance once more illustrates how 
greatly carbon-monoxide production is increased by the 
immersion of the solid substance in a flame.’’ The correct 
placing of the frets is therefore a matter which should 
receive very careful attention. 

Coming now to the hotplate boiling burners, the tests 
demonstrated that the drilled-ring burner produces very 
little carbon monoxide unless used above its normal gas 
rate. On the other hand, the disc burner produced con- 
siderable amounts of carbon monoxide. There was, states 
the report, ample evidence that the carbon-monoxide pro- 
duction was caused by the bearers used to support the pan, 
though they were apparently well designed. When the 
pan was supported at three points only, much lower car- 
bon-monoxide figures were obtained with both burners. 
In the case of the disc burner, a further small improve- 
ment could be effected by raising the pan slightly, without 
serious loss of thermal efficiency. The conclusion is drawn 
that, by careful attention to design, the carbon-monoxide 
production of a disc burner may be kept reasonably low, 
and the advantage of a higher thermal efficiency retained. 


Discussion on the Twenty-First Report. 

Discussion was confined, through lack of time, to the 
remarks of Dr. Harold Hartley, of Radiation, Ltd., who 
referred first of all to the section of the report dealing 
He stressed the fact that the 


findings applied not to ring burners and disc burners as 
such, but to two particular patterns of these burners. 


with the boiling burner. 





‘* The disc burner,’’ he said, ‘‘ has been developed not 
only because it does enable you to attain higher effici- 
encies, but because we feel also that with it there is in 
fact a greater opportunity of ensuring satisfactory com- 
bustion under domestic conditions,’’ Regarding hotplates, 
he is of opinion that manufacturers are a little inclined 
to ignore the part played by the cornice. With a larg: 
utensil, on many hotplates it is possible to seal the spacx 
between the burner and the cornice; and unless the pro- 
ducts of combustion can pass away freely from the flame 
zone, there is carbon-monoxide production. He indicated 
that his firm make it a practice to carry out tests with 
boiling burners and other apparatus before they are 
marketed, to ensure that the design is satisfactory from 
the combustion point of view; and an endeavour ha: 
been made to bring before the industry the importance of 
aiming at some standard in this connection. In regard 
to the griller, Dr. Hartley made the following pertinent 
observation: ‘‘ You will realize how difficult it is for a 
manufacturer to ensure that the grill plates shall always 
be in the correct position; and the work is made more 
difficult owing to the fact that the industry demands that 
the grill burner shall serve two purposes—as a grill bur- 
ner and as a boiling burner. I hope the day will come 
when the industry will be satisfied with a grill burner as 
a grill burner alone.’’ 


Ignition Temperatures and Reactivities of Coke from 
Nottinghamshire Coal. 

The Twenty-Second Report of the Committee, which 
was introduced by Dr. Parker, is a description of the 
fourth stage of an investigation of the influence of various 
factors on the yields and physical and chemical properties 
of the products of carbonization of a Nottinghamshire 
coal; and it is confined to two important characteristics 
of coke—ignition temperature and reactivity, which pro- 
perties are treated fundamentally in the Gas Fellowship 
Report. The following are the main conclusions drawn 
from the research; in each case they apply to the particu- 


lar coal under observation : 


(1) The size of the coal carbonized has no effect on the 
ignition temperature of the coke. 

(2) Given uniform carbonization throughout the mass, 

ignition temperatures of the cokes decrease as the 

temperature of carbonization is lowered, or as the 
percentage of volatile matter in the cokes increases. 

The addition of coke breeze does not influence the 

ignition temperatures of the cokes. 

The addition of sodium carbonate lowers the ignition 

temperatures when the coal is carbonized above 

600° C.; below 600° C. it has no effect. Admix- 
ture of calcium carbonate and iron oxide with the 
coal carbonized at 915° C. causes reductions in the 
ignition temperatures, though the effect is less than 
that produced by admixture of sodium carbonate. 

With a carbonizing temperature of 815° C., the 

effect is negligible. 

(5) The reactivities of the cokes are not greatly in- 
creased by variation in the sizes of the particles of 
coal carbonized. 

(6) There seems to be no definite relationship between 
reactivity and temperature of carbonization. 

(7) Addition of coke breeze has no marked effect on re- 
activity. 

(8) Admixture of sodium carbonate, calcium carbonate, 

or iron oxide to the coal increases the reactivity of 

the cokes made; in general, sodium carbonate is 
most effective, and iron oxide least effective. 

As an approximation for cokes made at the higher 

temperature, a low ignition temperature corresponds 

to high reactivities to steam and carbon dioxide, 
provided that carbonization is uniform throughout 
the mass. 


Vote of Thanks to Dr. Parker. 


The President proposed a vote of thanks to Dr. 
Parker, who, in his reply, said that he had thoroughly 
enjoyed the work which he had done for the Research 
Committee, as also he had enjoyed his association with 
the Committee throughout ten years. Though he was 
now working in another sphere, he had not really left the 
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gas industry. He was still associated with the work of 
two of the Committees, and he would continue to take 
an interest in that work. 


Through lack of time, discussion on the«report was 


necessarily brief. Dr. Davidson exemplified the great 
practical and commercial importance of the work; and 
Dr. G. W. Anderson called attention to one or two de- 
tails in connection with the report. He suggested that 
the report would have been more useful had there been 
some reference to the volatile matter in the coke, for it is 
held by many investigators that the volatile matter is a 
direct measure of the ignition temperature, and perhaps 
also of the reactivity. Prof. Cobb, replying, pointed out 
that it was stated in the report that the order of ignition 
temperature follows the carbonization temperature and 
also follows directly the percentage of volatile matter. 
As. regards reactivity this is not the case. The whole 
subject of reactivity is much too complicated to allow of 
any such simple relation. 


Sidelights on the Carbonization of Durham Coal. 

The Twenty-Third Report, which introduced 
by Mr. Dent, is a continuation of the studies of the 
effects on carbonization of grading coal in sizes, admix- 
ture of sizes, temperature, addition of coke breeze, and 
addition of calcium carbonate, iron oxide, and sodium car- 
bonate. Results for a Nottinghamshire coal have already 
been ascertained; aad the report under review details the 
first stage of parallel experiments with a Durham coal 
which is much more fusible and has a lower oxygen content 
than that from Nottinghamshire. Here are the results 
for the highly-coking Durham coal; the temperatures of 
carbonization being 920° and 815° C.: 


was 


(1) The size of the coal has no effect on the ultimate 
yields of gas, coke, and therms. At 920° C. the 
largest size (1} in. to } in.) gives the greatest yield 
of tar; at 815° C. there are no marked differences. 
In this respect the Durham coal does not differ from 
the Nottinghamshire coal. 

At 920° C. the size of coal affects the rate at which 
gas is evolved ; the mixture of sizes and the smallest 
grade (8 to 30 mesh) giving the slower rates. The 
differences are not so marked as with the Notting- 
hamshire coal. At 815° C. the size of coal has no 
influence on the gas rate. 

Reduction of the carbonizing temperature from 
920° to 815° C. lowers the thermal yield of gas and 
materially alters its composition (much more so than 
with the Nottinghamshire coal.) 

As in the investigation on the Nottinghamshire coal, 
temperature has a marked effect on the rate of gas 
evolution. After one hour the volume of gas evolved 
from the coal when carbonized at 815° C. is approx- 
imately 50 per cent. of that obtained at 920° C. 

The yields of tar, ammoniacal liquor, and coke in- 
crease as the temperature is lowered. 

Increasing additions of coke breeze have no marked 
effect on the yields of gaseous therms and ammonia; 
but the addition of 30 per cent. of coke breeze (car- 
bonizing temperature g20° C.) lessened the yield of 
tar. Addition of coke breeze increases the rate of 
gas production per unit of coal; this effect being 
more marked with the Durham than with the Not- 
tinghamshire coal. 

Addition of sodium carbonate increases the volume 
of gas produced, but has little influence on the 
gaseous thermal yield. Calcium carbonate and iron 
oxide have no appreciable influence on the final yields 
of gas and therms; but iron oxide gives a higher tar 
yield and reduces the quantity of sulphuretted hydro- 
gen in the gas. In this respect all the inorganic 
compounds have a similar influence, though iron 
oxide is most efficacious. Similar results were ob- 
tained with the Nottinghamshire coal. At 920° C. 
all three compounds increase the ammonia yields, 
which effect was observed with the Nottinghamshire 
coal. At 815° C., however. addition of the com- 
pounds decrease the ammonia yields with the Dur- 
ham coal, whereas the contrary was observed with 
the Nottinghamshire coal. Hence the effect of these 
compounds during carbonization is modified by the 
type of coal to which they are added. 


N 
— 





There was no discussion on this report; and the 
Twenty-First, Twenty-Second, and Twenty-Third Reports 
were formally adopted on the proposition of Mr. Thomas 
Hardie, seconded by Mr. Leather. 


Fellowship Report.—Fundamental Aspects of Coke Re- 
activity. 

The next item of the afternoon session on Wednes- 
day was the presentation of the Gas Fellowship Report 
by Mr. Dent, in which some interesting views are put 
forward regarding the factors which influence the re- 


activity of coke. Briefly, the main ideas expressed are as 


follows : 


(1) The combustible portion of coke is composed of con- 
stituents with widely different properties; these 
constituents can be divided into two groups, and are 
the decomposition products of two corresponding 
groups of constituents in the original coal—those 
which fuse and those which do not fuse when the 
coalis carbonized. The ‘‘ binder ’’ (the solid decom- 
position products of the fusible portion of the coal) 
is unreactive compared with the non-fusible consti- 
tuents, and it lowers the reactivity of a coke towards 
steam and carbon-dioxide at high temperatures in 
proportion’to the amount present. This suggests a 
reason why some large-scale workers have found 
that cokes prepared from blends of coking and non- 
coking coal are more reactive than those from the 
coking coal alone. 

The influence of heat on the ‘‘ binder ’’ is much more 
pronounced than on the residue from the non-fusible 
portions of the coal, and heating for a few hours 
- at goo® C. is sufficient to convert it into still more 
unreactive graphitic carbon. In a coke from a coking 
coal this change takes place more readily on the 
surface of the coke than in the interior, forming an 
unreactive skin. 

Reactivities and ignition-points determined at low 
temperatures cannot be regarded as giving indica- 
tions of the behaviour of a coke at higher tempera- 
tures. The reactivity of a coke should be determined 
under conditions of temperature, rate of gasification, 
and so on, as near as possible to those existing in 
the plant or appliance in which the coke is to be 
used. 

Some of the carbon atoms on the surface (the 
boundary between the gaseous and solid phases) are 
less securely bound to the main body of the coke than 
others. These unstable atoms are gasified most 
rapidly, and consequently the proportion of them in 
the surface is continually being reduced. This 
causes, in general, the reactivity of the coke to de- 
crease as gasification proceeds; but other factors, 
such as the graphitization of the surface, the pre- 
sence in coke of reducible oxides, changes in struc- 
ture, &c., may mark this effect. 

The type of coal used in the preparation of a coke 
one an important influence on the reactivity of the 
coke. 


(2) 


~_ 
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There was no discussion on the report; but Prof. Cobb 
intimated that the Committee would welcome written 
communications concerning this and the other reports 
submitted to the meeting. 


Effiuents. 


The Third Report of the Liquor Effluents Sub-Com- 
mittee of the General Research Committee was then 
submitted by the Chairman, Mr. Botley. It described the 
experimental work carried out at Hinckley on the condi- 
tions of deposition and separation of tar and liquor in 
the plant as influencing the proportion of harmful con- 
stituents in the effluent liquor ; and the tests at Coventry on 
biological purification of effluent spent liquor. The report 
comprises a general introduction by Prof. Cobb and an 
excellent summary, which it is not our intention to attempt 
to summarize further. The work of Dr. Parker has been 
missed since his appointment as Assistant Director of 
Water Pollution Research with the Department of, Scien- 
tific and Industrial Research; but the onus upon Dr. 
Monkhouse, the Research Chemist, has been lightened by 
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the appointment of Mr. W. Etheridge as temporary 
Research Assistant. 

Mr. Botley moved the adoption of the report, and 
having referred to the fact that Dr. Parker is still able 
to assist the Committee, called attention to the Lodge- 
Cottrell apparatus for keeping the tar and liquor sepa- 
rate. This apparatus, he said, has been extraordinarily 
successful; and he is of opinion that the Committee have 
reached a stage at which they may be able to deal with 
the phenols in liquor effluents. The aim now is to make 
the recovery self-supporting. Mr. Botley also referred to 
the Coventry installation of bacterial beds as being ‘‘a 
splendid piece of work.’’ After Mr. W. J. Smith had 
formally seconded the motion, Dr. G. W. Anderson sug- 
gested that 
tar fog might outweigh the slightly better results ob- 
tained compared with those from simple spraying. Dr. 
Monkhouse, in reply, said that, though he could at present 
give no definite answer to this point, the results obtained 
by simple spraying were certainly not so satisfactory as 
those gained by the Lodge-Cottrell plant. Mr. L. H. 
Sensicle observed that, from researches carried out in 
America, electrostatic separation of tar fog particles freed 
the gas to such an extent that thereafter the gas does 
not cause gummy deposits in meters and governors, and 
does not cause thickening of the wash-oil in benzole re- 
covery plants. This added advantage ought to be taken 
into consideration. 


Basic Facts on Ammonia Recovery. 

Appropriately the First Report of the Ammonia Sub- 
Committee followed. This Committee was formed only a 
year ago to explore the present position and future pros- 
pects of the commercial production of sulphate of ammonia 
or other ammonia products from gas-works, and to make 
any recommendations arising out of the inquiry. The scope 
of the survey—which has been divided into ten sections— 
is very-wide ; and the only sectional report published is that 
by Mr. H. Hollings and Dr. Stuart Pexton, on ‘‘ Economies 
in the Recovery of Ammonia by the Indirect Process.’’ 
This report, however, is a practical contribution which will 
be eminently useful in helping to solve a grave problem 
with which the industry is at present faced. In a paper 
before the Institution last year, the authors explained that 
in ammonia recovery by the indirect process, the aim 
should be to produce as strong a liquor as possible. They 
showed how a suitable washing medium for the replace- 
ment of water may be obtained by fractional condensation 
of the virgin liquor; and in their present report they ob- 
serve that the replacement of water. by weak ammoniacal 
liquor in the final washers has produced no adverse effect 
on the effluent from the ammonia still. Emphasis is laid 
on the fact that efficient cooling of the gas and provision 
of washers of adequate capacity are subjects upon which 
clearer understanding is needed; empirical] rules based on 
practical experience are not a sufficient guide. In their 
general conclusion, the authors state that the capacity of 
condensing and washing plant could be increased, if 
necessary, by 25 p.ct. with an expenditure of capital 
representing a charge of only from 5s. to 6s. per ton of 
sulphate of ammonia made; and the possible savings in 
many cases are considerably greater than this expenditure. 

Mr. Botley, the Chairman, introduced the report, and 
called attention the contribution of Mr. 
Hollings and Dr. Pexton, which in his opinion offered an 
immediate opportunity to the industry to benefit from the 


special to 


work of this new Sub-Committee. . 
Refractories. 
Mr. J. P. Leather then submitted the report of the 


Refractory Materials Joint Committee, which contained 
that the British 
Research Association is now in a better financial position, 


the welcome information Refractories 


and able again to increase its staff of research workers. 
At the request of the Committee, the Association has 
undertaken research on jointing materials for silica and 
fireclay bricks, and on cements to be used for the hot- 
patching of retorts. Appended to the report were ab- 
stracts of recent work of the Association; and we may 
later seek permission to reproduce certain of them in the 





the cost of electrostatic precipitation of | 





‘“* Journat.”’ Mr. Frank West, in seconding the adop- 
tion of the report, promised his views at a later date. 


Interest Sustained. 

The day’s work was brought to a close by a tribute 
from the Presidential Chair to the Members for enabling 
the programme to be overtaken. It is noteworthy that 
over a hundred remained in the hall, though Big Ben had 


registered 5.30. Incidentally, the agenda showed a 
Report from the Therapeutical Purposes Committee; 
but none was submitted. 


Final Session. 


On Thursday morning the meeting was more packed 
than we recollect at a final session; at one juncture over 
350 were present. 
Pearson’s paper on ‘‘ Purification; ’’ but prior to this the 


President had constituted a ‘‘ Committee of the Whole 
House ’’ for the purpose of electing a Trustee of the 
Benevolent Fund. Mr. Banbury Ball, who was welcomed 
as a very old Member of the Institution, proposed that 


The first item on the agenda was Mr. 





G. C. PEARSON, 
Engineer of the Windsor Stre2t Works of the Birmingham 
Gas Department. 


Mr. Pearson commenced his career in the industry with the 
Birmingham Gas Department in 1901, under Dr. H. G. 
Colman. From 1908 to 1915, he was Superintendent of 
the Coal Testing Works, during which period he was en- 
gaged in investigating the comparative advantages of the 
different systems of retorts, liquid purification, coal valu- 
ation, &c., under Dr. W. B. Davidson and Dr. E. W. 
Smith. In 1915, Mr. Pearson was appointed Works Engi- 
neer at the Windsor Street Works of the Birmingham Gas 
Department, under Mr. John Foster; and in 1919 he be- 
came Engineer at the same works, in which capacity he 
has since served, 


Mr. Henry Woodall be elected; and this was seconded 
by Mr. Harold Davies and carried unanimously. 


Purification Practice in Birmingham. 

Mr. G. C. Pearson, Engineer of the Windsor Street 
Gas-Works of the Birmingham Corporation, then dealt in 
detail with the development, to its present efficient state, 
of the sulphuretted hydrogen purification at his station ; 


and he was able to hand on many useful lessons which 
experience had compiled. In the first place, he has a de- 
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finite preference for a 36 ft. square purifier box holding 
about 1oo tons of oxide; such has been found the most 
useful size and the most economical in work. Sets of six 
boxes—four primary and two secondary—are favoured; 
and modern conditions would appear to demand from 6°66 
to 7°70 c.ft. of oxide per 1000 c.ft. of gas per day. Rub- 
ber joints between the cover and the box have given way 
at Windsor Street to grease packing, as it was found that 
the former are quickly affected by the gas and in less than 
twelve months show signs of deteriorating. The grease 
packing, which is of 1-in. section and ordinary hydraulic 
quality, lasts upwards of five years, and costs originally 
practically the same as the rubber. The grease is caulked 
into steel channels fitted on the lid; and the top surface 
of the curb forming the joint on the box is oiled before 
the covers are screwed down. 





Liquid Purification. 


The Department have always been anxious to try-out 
any substitute for the time-honoured method of purify- 
ing for H.S; and in 1912-15 large-scale experiments were 
carried out, under the direction of Dr. W. B. Davidson, 
upon liquid purification by ammonia. Initial difficulties 
were overcome by constructing a special still, and it was 
proved unnecessary to wash the gas with a concentrated 
ammonia solution; a 1} to 2 p.ct. strength giving equally 
good results. Though for several weeks the whole 
make of the Nechells Test Works—some 12,000 c.ft. per 
hour—was by this process kept entirely free from both 
H.S and CO,, it was not proceeded with in view of the 
losses of ammonia in repeated handling and in the effluent 
liquor from the still. Mr. Pearson points out, however, 
that the slump in the value of ammonia is inclined to modify 
the factors in considering the economics of the process. 
The Koppers system of wet purification was also carefully 
considered when an extension of purifying capacity was 
called for; but it was found that the complication of 
revivifying the soda solution would in the Birmingham 
case have brought the costs of working above those of 
oxide purification. Mr. Pearson, however, labels the pro- 
cess an attractive one, and low in comparative capital 
outlay. 

A practical paper was closed with a section laying 
emphasis on the necessity for most carefully sampling and 
testing the materials used in reinforced concrete con- 
struction; and Mr. Pearson then exhibited a series of 
excellent slides showing the construction of the large new 
purifier house at Windsor Street. 


Valuable Comments. 

The discussion was excellent in both quantity and 
quality, and dealt mainly with the possibilities of a liquid 
purification process being developed for application to 
Dr. W. B. Davidson, 
who opened, appears hopeful, especially as the losses of 
ammonia are not of such great moment now that prices 
have slumped. At one time the 1o per cent. loss which 
was difficult to avoid in practice was sufficient to con- 
demn the process. Mr. T. F. E. Rhead rose to support 
his colleague, and referred to oxide purification as enjoying 
a remarkable survival. He feels that somehow we should 
arrive at a process which will occupy less space and show 
a saving in capital cost, and laments the fact that the 
bicarbonate process had had to be complicated and ren- 
dered more expensive owing to British partiality for a 
clean atmosphere. He had heard that an arsenic process 
was being developed in America, and that difficulties with 
the bicarbonate method were being surmounted. Dr. 
E. W. Smith, however, rather damped our hopes; but 
we were indebted to him for a most informative contri- 
bution, dealing chiefly with current practice in the States 
—a subject which he has completely at command. 


gas-works practice in this country. 


Illumination. 

To produce practical results from an organization so 
widely scattered as the International Commission on 
Illumination is not easy, yet those who constitute it have 
devised an excellent method of working, and the report 


is evidence of the present utility of the Commission and 
of its great potentiality. Further, it leaves one with 





conviction strengthened as to the gas industry’s fortune 
in having such a champion as Mr. Robert Watson, for we 
find that in several directions, during the Commission’s 
work of the past year, gas might not have received its 
due without his guardianship. The method of working 
which the Commission has adopted, and which is appa- 
rently proving successful, is to delegate a specific subject 
of investigation to a particular National Illumination Com- 
mittee, which is styled the Secretariat Committee for the 
purpose; and in due course the latter report at a plenary 
session of the Commission. The report which Mr. Wat- 
son laid before the Institution last Thursday briefly re- 
viewed the various contributions of the Secretariat Com-* 
mittees to the proceedings at Saranac Inn last Septem- 
ber, and showed the trend of opinion of the Commission 
as a whole. 

It is gratifying to find that the scope of the Commis- 
sion’s work is to be enlarged to permit of the discussion 
of illumination matters in actual practice, and the co- 
operation by all societies and bodies concerned with 
lighting questions in the work of the various National 
Committees; and the ‘objects of the Commission are now 
stated as follows : 


To provide an international forum for all matters 
relating to the science and art of illumination; to 
promote by all appropriate means the study of such 
matters; to provide for the interchange of informa- 
tion between the different countries; and to agree 
upon and publish international recommendations. 


1931. 

In presenting the report, Mr. Watson first paid a 
tribute to the efforts of his American colleagues to make 
the 1928 Congress—which was marked by the presence 
of some 70 foreign delegates—a success. Their efforts 
were rewarded by success; and the visits to cities and 
their works and laboratories were much appreciated. As 
for Saranac Inn itself, six days’ solid work was put in; 
the British delegation arranging to have a representa- 
tive at each sectional meeting. After briefly touching on 
the contents of the report, its author pointed to the in- 
creased attention which the Commission is paying to 
lighting education. Indeed, the latter has been placed 
in the hands of Great Britain as Secretariat; and our 
National Committee, strengthened by the inclusion of 
Mr. F. W. Goodenough and Mr. W. M. Mason, are to 
see what can be done to develop public knowledge and 
recognition of the importance of sound and scientific 
lighting. 

Mr. Watson then sketched the present intentions as 
regards the next meeting of the Commission. Mr. C. C. 
Paterson has been elected President for three vears; and 
the meeting will be in this country in September, 1931. 
Arrangements were in the hands of a Joint Committee 
of the National Illumination Committee and the Illuminat- 
ing Engineering Society; and it was proposed to hold 
technical sessions in London, Glasgow, Edinburgh, York, 
Sheffield, and Birmingham, and finish in Cambridge for 
the plenary session of the Commission. Mr. Watson 
urged the members of the Institution to take part in the 
various meetings; and in this he was supported by the 
President, who moved the adoption of the report, and by 
Capt. W. J. Liberty, who seconded. 





Mr. Charles S. Shapley President. 


The last of the technical contributions being thus 
disposed of, the President proceeded to announce the 
ballot result; and loud acclamation greeted his announce- 
ment that Mr. Charles Stuart Shapley, Engineer and 
General Manager of the Leeds Corporation Gas Depart- 
ment, would be President for 1929-30. Mr. Terrace 
said : 


What the President Said about Mr. Shapley. 

The Presipent: Mr. Shapley is so well known to all 
of you that it is unnecessary for me to tell you much 
about him, but we all feel that with him as President, 
not only will the traditions of that office be upheld, but 
the work of the Institution will be carried forward with 
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that vigour and zeal which is so necessary for its future 
success. A number of congratulatory messages have been 
received by Mr. Shapley. One comes from his own staff, 
and I speak feelingly when I say that it is very nice to 
receive such a message from that source. He has also 
had one from the Lord Mayor of Leeds; and another 
very interesting telegram from the inventor of the first 
gas fire, Mr. Henry Wilson. There is also a letter from 
the Union of General and Municipal Workers, and that 
reflects the wonderfully pleasant relations which exist be- 
tween the Gas Department at Leeds and the representa- 
tives of Labour. Mr. Shapley, of course, has a wonder- 
ful personality. Recently I had the pleasure, when in 
Leeds, of visiting one or two of his works with him; and 
I was brought into contact with that side of his character, 
which, Gentlemen, I can assure you, is a very fine one. 

Mr. C. S. Suaptey: This will probably be the only 
occasion in my. life—with the possible exception of one 
other—when | really felt nervous. I am much comforted, 
however, by the knowledge that my many friends here 
and the many friends who are unable to be here this morn- 
ing are glad that I am appointed to this very honourable 
office. I cannot let this occasion pass without saying how 
very sorry I am that my old friend Mr. J. W.. McLusky, 
of Glasgow, was unable to occupy this position to-day, 
but I am delighted indeed to think that the Members have 
honoured him by again electing him to the Council. I 
sincerely hope that we may yet have him in this position. 
In conclusion, I would say that I feel sure I shall enjoy 
the same support from the Members of this Institution 
that I had from the Manchester District Institution when 
they honoured me by making me their President for two 
years, that I shall enjoy the same support that Mr. 
Terrace has enjoyed from the Council, and that I shall 
enjoy the support of my own staff in Leeds in helping me 
through the busy year before me. 


Leeds for 1930. 

Councillor Ctarke (Chairman of the City of Leeds 
Gas Committee), invited by the President to speak, said : 
May I, in the first place, take this opportunity of tender- 
Shapley on 





ing my personal congratulations to Mr. 
having attained what must be to him the very peak posi- 
tion in his profession. At the same time, I should like 
to convey to him the congratulations of the whole of the 
Gas Committee of the City of Leeds, and also the con- 
gratulations of those citizens of Leeds whom he has come 
to know. It falls to my very happy lot to ask this Institu- 
tion, through you, Mr. President, to hold your next Annual 
Meeting within the City of Leeds. Only yesterday the 
City Council passed a unanimous resolution to that effect. 
We hope that you will accept that invitation, for I assure 
you that it will be not only the desire but the pleasure 
of the City to entertain you in a manner which I hope will 
be fitting; and we trust that the visit will prove enjoy- 
able to the Members of the Institution who come. |Ap- 
plause. | 

Mr. Terrace forthwith placed the matter in the hands 
of the meeting; and the invitation was accepted with 
acclamation. 


The New Officers. 
The President then announced the result of the ballot 
for the other officers, which was as follows : 

Junior Vice-President.—J. H. Canning, O.B.E. (New- 

port, Mon.). 

Auditors.—A. E. Broadberry 

Wood Drew & Co. 
Hon. Secretary.—W. E. Price. 
Members of Council.—J. W. McLusky (Glasgow) ; 
C. Valon Bennett (Rochester); L. J. Langford 
(Tunbridge Wells); J. E. Blundell (Carlisle). 

Mr. J. H. Canninc, who was warmly received, said: I 
greatly appreciate the honour you have conferred upon 
me, more so because my nomination was totally unex- 
pected. My surprise was not unmingled with misgivings. 
One is naturally conscious of one’s shortcomings and of 
all the difficulties connected with the holding of respon- 
sible office; but I should like to say how very much my 
misgivings were alleviated by your kindness, Mr. Presi- 


(Past-President) and 








dent, and that of the Council and of the numerous friends 
whom I am proud to know in the ranks of this Institution. 
I should like also to pay a tribute to the kindness of my 
Chairman and Board of Directors. I could say a great 
deal, but nothing can express adequately what | feel. | 
will endeavour, however, to give practical expression to 
my gratitude by carrying out to the best of my ability, 
and with the support of the Institution, the duties ot 
this office in a manner which will be worthy of the tradi- 
tions of the Institution and of my predecessors in office. 


Presentation to Mr. Walter Dunn. 

The Presipent : A very pleasing, but at the same time 
a somewhat sad, duty falls upon me—pleasing because it 
is always’ nice to be able to tell our friends how much 
we appreciate their services, and to hand them something 
which we think will bring pleasure into their lives and 
which will indicate the appreciation in which they are held, 
but sad because it is never nice to say ‘‘ Good-bye.”’ 
Though we hope sincerely—and | am glad to say we have 
good grounds for believing that that hope will be 
realized—that Mr. Dunn will for many years be able to 
come among us and be present at our Annual Meetings, 
nevertheless we are parting company with him as the Secre- 
tary of the Institution. It is not necessary for me to re- 
capitulate what has already been said and what is already 
known of Mr. Dunn’s great services in that office, but 
the length of the period during which he has given us 
his services is sufficient to show that these services have 
indeed been very great and have been very much ap- 
preciated. 

The Members of the Institution of Gas Engineers felt 
that it would not be fitting to allow you, Mr. Dunn, to 
retire from the position of Secretary without giving you 
some slight but tangible token of the regard in which 
they hold you, and I have to ask you to accept an il- 
luminated address, together with a cheque. We hope 
the former will adorn your walls for many years to come, 
and will always serve to bring back the pleasantest recol- 
lections; and we trust that the latter may prove useful. 
[ will take this opportunity of saying that, with a view 
to making the testimonial as representative as possible, 
a limit was set to the amount of each contribution. There 
may be some who have not yet taken advantage of the 
opportunity to send in their contributions; but I would 
point out that the list is not yet closed, and the fact that 
part of this presentation takes the form of a cheque makes 
it easy to include any belated contributions. I hope, 
therefore, that those who have not already contributed 
will be reminded by my remarks and will send their con- 
tributions without further delay. Perhaps I may be al- 
lowed to read the address. It is as follows: 


INSTITUTION OF GAS ENGINEERS. 
Mr. Water T. Dunn, 
Secretary of the Institution, 1896-1928. 

This testimonial together with a cheque was pre- 
sented to Mr. Walter T. Dunn on behalf of many of 
the Members of the Institution of Gas Engineers as a 
mark of their appreciation of the long and valuable 
services he rendered as Secretary of the Institution. 

_The subscribers assure him of their best wishes for 
his future happiness and the hope that he may have 
many years in which to enjoy the leisure which he has 
well earned. 


The presentation was made amid prolonged applause. 


Mr. Dunn, in responding, said: Mr. President and 
gentlemen, it is always difficult on such an occasion as 
this to express what one feels. This moment is tinged 
with sadness for me, naturally; all sorts of memories 
come back to me. I! thank you from the bottom of 
my heart not only for this very tangible evidence of your 
feelings towards me, but for what you have always done 
for me in the past. Since my appointment in 1g06 I have 
found gas engineers to be jolly fine fellows. Gas engineer- 
ing is one of the branches of engineering in which you 
require knowledge of all other branches—civil, mechani- 
cal, electrical, and so on—and I have a great admiration 
for you gentlemen as gas engineers. The public ought 
to know more about what you are doing. During my 
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THE NEW PRESIDENT, 


C. S. SHAPLEY, Engineer and General Manager of the Leeds 
Gas Department. 


Mr. Shapley was educated at the Taplow Grammar School 
and the Torquay Technical School, and served his articles 
at the Torquay Gas-Works, under Mr. Robert Beynon. 
He was assistant at the Nuneaton Gas-Works under Mr. 
George Helps, and was afterwards Consulting Engineer 
to Messrs. Schulz & Comins (now Messrs. W. A. Scott & 
Co.), from which office the following works were operated: 
Annfield Plain (including Annfield Plain, Kyo, and Dipton), 
Brixham, Crediton, Debenham, Hungerford, Soham, and 
Whitchurch. He was Works Manager of the Neepsend 
Gas-Works of the Sheffield Gas Light Company, follow- 
ing which he became Manager of the Southend-on-Sea 
Gas Company. He is a Past-President of the Manchester 
District Institution of Gas Engineers (1926-27), and also a 
Past-President of the Association of Public Lighting Engi- 
neers (1925-26). At present he is Chairman of the follow- 
ing Committees: West Riding District Executive Board of 
the National Gas Council; West Riding District Committee 
of the Federation of Gas Employers; and West Riding Joint 
Regional Industrial Council. He is Deputy-Chairman of 
the Yorkshire Commercial Section of Gas Undertakings. 





period of office as Secretary 1 always tried as far as pos- 
sible to emphasize the important part which gas engineer- 
ing plays in maintaining the welfare of the community. 
There have been difficulties in that; electricity and elec- 
trical engineering is so fashionable, though it is expen- 
sive and still a luxury. I am happy to know that this 
Institution has its Charter. In regard to the work of 
the Institution generally, I am glad to know that I leave 
the Institution in a far better position than that in which 
| found it. We have had our ups and downs; but the 
gas industry was never in a stronger position than it is 
to-day. You might be interested to know that I am going 
to visit South Africa, where I shall attend the British 
\ssociation Meeting; and I shall be able to keep the flag 
‘f the Gas Institution and the gas industry flying. You 
have a good man in my successor, Mr. Campbell. Give 
lim all the help and encouragement you can. The staff 
if the Institution is splendid; Mr. Winder has worked 
plendidly, as have the others. 

In conclusion, I would like to thank you again very 
uch indeed for what you have done for me. Life is 
1ade so much more pleasant by these exchanges of kind- 
esses; and so long as this spirit exists in the Institution, 
ou will go on from strength to strength. 


The Presidential Certificate. 
ber,, C. 
sent to Mr. Terrace the Presidential Certificate, and also 


S. SHAPLEY: It is my pleasing duty to pre- 


to express our appreciation of his services on our behalf. 
It is usual, on occasions such as this, for the proposer 
of a vote of thanks to the retiring President to say that 
the gentleman in question is the very best President we 
have ever had. I! do not like that form. We have had 
a lot of very good Presidents in the past, and Mr. Terrace 
is no better than those; but he is quite as good. Mr. 
Terrace has been an extremely energetic President; | 
have been in close contact with him throughout his year 
of office, and I can tell you that he has put-in an enor- 
mous amount of work on your behalf. He has presided 
over the meetings of the Council in a manner that has 
endeared him to every member of it, and he has made the 
work of the Council extremely light. For the benefit of 
those who have never served on the Council, I would 
point out that there is a lot of work for the Council to do, 
but there is an enormous amount of work for the Presi- 
dent to do if he is to uphold the dignity and importance 
of his office as Mr. Terrace has done. All the members 
of the old Council will be extremely sorry to lose his 
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lead; but I am able to tell you that we are not going to | have tried to sink throughout the year, believing that ny 


lose his services. He promised only yesterday that he 
will do what he can to enable me to avoid, whenever 
possible, having to come from Leeds to London to deal 
with the Institution’s business. 7 


A ‘‘ Lasting Monumeat.”’ 


I think this is the largest meeting we have ever held. 
The fact that I have counted over 350 people in this room 
this morning—the last day of the meeting—is an indica- 
tion of Mr. Terrace’s popularity. We should like to pay 
a tribute to him particularly for the work he has done in 
connection with education. Education is going to play a 
very important part for the new members of the industry, 
and we desire to place on record the enormous amount 
of pioneer work you, Sir, have done. The way in which 
you have engineered the Education Scheme will be a last- 
ing monument to your Presidency. 

Also, I shall have the pleasant duty of writing to Miss 
Terrace, on behalf of the members, to thank her for the 
part that she has played during your year of oflice. I 
have the greatest possible pleasure in proposing that we 
tender to you, Sir, our heartiest thanks for the manner 
in which you have carried on during your Presidency. 

Mr. H. E. Copp (Vice-President): It is a very im- 
portant duty to second this vote of thanks to our retiring 
President. Only those who have had the privilege of 
sitting round the Council table during the past year have 
been able to appreciate fully the tactful and kindly manner 
which Mr. Terrace has on all occasions adopted. He has 
been very patient with us; he has listened to all we have 
had to say, and has formed very clear and very wise judg- 
ments. 

The vote of thanks was carried with acclamation. 

Mr. SHaptey, presenting the Presidential Certificate, 
said: I have great pleasure in presenting to you this, 
the first Presidential Certificate of our Chartered Institu- 
tion, and I hope you will live long to visualize the record 
of your wonderful service. 

The Certificate was presented amid applause. 

The Presivent: No one will admit more readily than 
I do the fact that I am no better than my predecessors. 
I had no great aspirations to be placed in this very high 
and honourable position; but I should not be human if 
I did not feel that it is the greatest mark of respect which 
you can pay me, or if I did not feel grateful to you for 
having so honoured me. I have tried hard throughout my 
year of oftice—and I hope that it will still remain my 
object in years to come—to help forward the work of the 
Institution of Gas Engineers and to improve the status 
of the gas industry. Very kindly references have been 
made to the way in which I have conducted the business. 
I have been as natural as I could be, and I have tried to 
look at things as much from the point of view of others 
as from my own. Whatever personality 1 may have I 





| 


position as head of the Institution conferred upon me +'\¢ 
duty, not of forcing my own views upon you or upon the 
Council, but of considering the opinions expressed, guiii- 
ing them, and helping to arrive at a decision as to tlic 
best course to follow. I should like to express my than‘s 
to all members of the Council, of the various Committees, 
and the members of the Institution generally, for thcir 
unfailing courtesy and kindness to me. I have tried to 
do certain things, and everyone has been most willing 
discuss details with me and to help me to make up my 
mind. While I do not claim that what has been done is 
the result of my own individual efforts, I have not b: 
sparing in my efforts to find out the true feelings of the 
Council or the members of the Institution, and to give 
effect to their wishes. 


The Record Attendance. 


Lest I should be sailing under a false banner, Mr. 
Terrace continued, I ought to say that there is another 
interpretation of the fact that the meeting is so large, 
as distinct from the interpretation that Mr. Shapley has 
placed upon it. Inasmuch as we are becoming so large 
a body, it is going to be a very serious matter in the 
future to find a room large enough to accommodate us 
for the purpose of our deliberations. It is very pleasing 
to note that the attendance at our meetings year by year 
is not only being maintained, but is increasing; and the 
recollection that you have attended in such large numbers 
on this occasion will be one of the most pleasant I shall 
have. Even yesterday afternoon, when we sat until 5. 30, 
there were nearly 100 members present, and I think that 
speaks well for the lasting virility of the Institution, and 
suggests that we are going to do greater things in the 
future even than we have done in the past. 


Votes of Thanks. 
The meeting terminated with votes of thanks as 
follows : 


To the Institution of Civil Engineers (for use of the 
hall): Proposed by Mr. W. Clark Jackson, seconded by 


Mr. Harold Davies. 
To the Council and Hon. Secretary : Proposed by Mr. 
W. S. Morland, seconded by Mr. W. N. Westlake, and 


acknowledged by Mr. W. E. Price. 

To the Authors of Papers, Research Committees, 
Education Committee, Scrutineers, and Auditors: Pro- 
posed by Mr. J. H. Canning, seconded by Mr. L. J. Lang- 
ford, and acknowledged by Mr. G. C. Pearson. 

To the Secretary and Staff of the Institution: Pro- 
posed by Mr. C. Dru Drury, seconded by Mr. C. Valon 
Bennett, and acknowledged by Mr. James W. Campbeil. 

This concluded the business of the meeting; and the 
members dispersed to prepare for the visit to the Syden- 
ham Works of the South Suburban Gas Company, an 
account of which is given elsewhere in this issue. 
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SOCIAL EVENTS. 











On Tuesday evening there was a brilliant assembly in the 
King’s Hall of the Holborn Restaurant, where Mr. John 
Terrace and his daughter entertained some 600 guests at a 
reception and dance. Miss Terrace gracefully accepted a 
beautiful bouquet of pink carnations, presented, by Mr. Harold 
C. Smith, on behalf of the Southern Association of Gas Engi- 
neers and Managers and the Eastern Counties Gas Managers’ 
Association ; and thereafter Mr. and Miss Terrace spent a long 
and strenuous hour receiving the company. They had. a word 
of welcome for all. Meanwhile, a programme of music was 
played in the main hall, reinforced at intervals with the bag- 
pipes—a_ fitting accompaniment in view of the President's 
nationality. 

In the animation of the scene, it was not easy to take note 
of the many distinguished guests; but we saw several of the 
foreign delegates who had been officially welcomed at the busi- 
ness session in the morning—notably Dr. Schiitte (President of 
the German Association) ; MM. Baril and Mougin (respectively 
President and Secretary of the Association Technique de 1’In- 





THE PRESIDENT’S RECEPTION, 











dustrie du Gaz en France); M. Robert Ellissen (President of 
the Union Syndicale and also representing the Belgian Gas 
Association) ; and our old friend Mr. J. C. Irminger, B.Sc.Tech., 
a member of the Institution, and on this occasion representing 
Norway and Denmark. 

Excellent arrangements had been made for the comfort of 
all; and that there should be no hitch was assured by the 
energies of the Stewards, who were: Messrs. J. W. McLusky, 
J. E. Blundell, L. J. Langford, H. M. Royle, H. E. Bloor, 
H. D. Madden, Octavius Thomas, E. H. Clarry, H. C. Smith, 
R. B. Glover, and the Secretary of the Institution, Mr. James 
Campbell. 

The programme of dancing was given enthusiastic justice ; 
and once more we of the South had an opportunity of studying 
the intricacies of the eightsome reel. Upon one innovation 
we must make special comment—appealing, as it did, as 
peculiarly fitting. We refer to the carrying shoulder high of 





Mr. Terrace—an honour which falls to few in this life, and 
only to those who have won the esteem and popularity of their 
fellows, 






-s 





in 
> 





On the opening day of the meeting there was a largely 


attended luncheon in the Gordon Salon of, the Holborn 


Restaurant, to meet the President, Mr. Joun Terrace, who | 
Among those for whom seats had been re- | 


was in the chair. 
served at the top table were: Sir David Milne-Watson, D.L., 
LL.D., Mr. F. Harding Jones, Prof. Arthur Smithells, C.M.G.., 
D.Sc., F.R.S., Mr. Henry Woodall, J.P., Dr. H. T. Calvert, 


M.B.E., Mr. Harold Gundry, Mr. Thomas Hardie, M.Inst.C.E., || 


Mr. C. S. Shapley, Prof. J. W. Cobb, C.B.E., Mr. H. Bailey, 
Col. K. Edgcumbe, M.1I,E.E., Mr. Hay Morgan, K.C., Mr. 


H. E. Copp, M.Inst.C.E., Mr. A. E. Broadberry, M.Inst.C.E., | 
Magnus Mowat, | 


Sir J. Fortescue Flannery, Bart., Brig.-Gen. 
C.B.E., Mr. F. W. Goodenough, C.B.E., Mr. H. D. Madden, 
M.Inst.C.E., M.1.Mech.E., Mr. J. Herbert Canning, O.B.E., 
Mr. W. E. Price, Mr. C. F, Botley, M.Inst.C.E., and Mr. John 
Wilkinson, O.B.E. 

Toast OF THE INSTITUTION, 

Mr. G. Hay Morean, K.C., B.Sc. (a Director of the Totten- 
ham and District Gas Company), in proposing the toast of 
‘The Institution of Gas Engineers,’’ said that he did so‘ with 
great reluctance, because there-were many present who could 
have done it very much better. Personally, he was grateful for 
having been allowed as a guest to attend the morning session 
of the Institution. It was the first experience he had had of a 
meeting of this organization, and he was glad to be there for 
two reasons. In the first place, as a Director of thé Tottenham 
and District Gas Company, he was gratified that the Institution 
had wisely chosen a Tottenham-trained man as their President ; 
and, secondly, he had seen his friend Mr. H. C. Smith, the 
Chief Engineer at Tottenham, receive the gold medal which he 


felt sure was thoroughly well deserved. LY Hear, -hear.’’] As | 


a Director of the Tottenham Company of ten years’ standing, 
he felt proud of the harvest that others had sown, and which 
he himself, along with the other Directors to-day, was reaping. 
He felt he would like to congratulate the President on his ad- 
dress, and the manner in which he had held his audience. 
'robably the reason why the members had been held spell- 
bound by the address was that Mr. Terrace was not asleep by 
any means, and he had addressed a large body of men who 
were alert and alive to the importance of the subjects with 
which he dealt. He thanked the President for the way in 
which he had set out the history of the Institution, which 
as quite new to him. The business of gas making was a 
ighly technical matter; and although he did not profess to be 
‘ technician himself, he had great respect for the men who 
spent their lives in the study of the technicalities of gas manu- 
facture. Such men were making a big contribution to the well- 
cing, the health, the happiness, and the comfort of the people 
{ this country. It was not always easy to visualize the results 
! their labours. Members of the Institution worked to get a 
ving ; but while they did so they were, as he had said; making 

big contribution to the community as a whole, and he was 
ure the community was very grateful to them for the way in 
vhich they carried on their business. 
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difficulties which occurred. He hoped the President and the 
Council would not wait for questions to arise, and for com- 
plaints to be made, but that choy would have the vision to see 
what was coming, and to prepare for the competition that must 
be faced in connection with other fonms of lighting and heating. 


A Live Busingss. 


The gas industry at the present day was a live and competi- 
tive business, and those concerned looked to the Institution to 
maintain this position, and, indeed, to improve upon its present 
work. With regard to the education proposals, he himself had 
spent a good many years in educational work; and he sympa- 
thized with what they were doing, and with the desire that 
young men should be encouraged to prepare themselves for the 
future. They must have a supply of young men coming along, 
and it was therefore a very wise move to encourage them to 
educate themselves for the task that lay before them. He was 
in agreement with what had been said regarding the desirability, 
of personal contact between the students and the teacher, but 
this was not always to be obtained. When he was a student, 
he lived in a small town, in which there was nobody who could 
give him the slightest assistance on science subjects. Con- 
sequently, he had to derive his knowledge from books. He was 
not in direct touch with a tutor, and derived none of that ad- 
vantage which came from rubbing shoulders with other students 
who were studying the same subject, and whose minds were 
travelling along the same line of thought. Of course, things 
had improved since then, but nevertheless there must be some 
parts of the country to-day in which young men were in that 
position. He would therefore urge the Committee not to ignore 
them, and not to minimize the difficulties which such students 
had to face. Very often in out-of-the-way villages there were 
young men who were just as keen as, if not keener than, others 
who were near centres of education. [‘* Hear, hear.’’] These 
young men needed to be encouraged in their work. He 
cordially proposed the toast of prosperity to the Institution, 
root and branch, Might it live and flourish for ever. 


COMMITTEE Work. 


The Presipent (who, on rising, was received with applause) 
said that naturally at such a time as the granting of a Royal 
Charter to the Institution, it had been necessary for him to go 
a great deal into past history, and to give a review of the work 
which had been done; and he did not propose to do so again at 
the present moment. This was more of a domestic gathering, 
consisting of friends from kindred institutions, members of the 
Council, and some others; and he felt therefore that he might 
talk in a more homely manner than he had been able to do at 
the morning session. He thought it could be claimed that the 
past year had not been an uneventful one. There had been a 
good deal of work going on. As he had already suggested, the 
work of the Institution was not by any manner of means done 
during the annual meeting week. If he appedred to be talking 
as a very old man, and preaching to his audience, it was only 


The President had indi- | because it was about the last opportunity he would have, as 


cated in his address that the Institution had to take up a large | President, of addressing them; and he might be excused for 


umber of questions as they arose, and find a way out of the 





| feeling somewhat old at a time like that. What he would like 
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to do now was to say a few words on the internal machinery 
of the Institution. As the members of the Council knew, 
several changes had, during the past year, been made in the 
method of conducting the business; and, as was only natural, 
when one came to the end of a year of effort to get things 
running in a way which it was thought would be more helpful 
for the future, it was easy to find things that had been left 
undone, and many problems which had not yet been solved. 
While the Institution had moved a little forward during the 
past year in the arrangement of the Committees, and the 
method whereby these Committees brought their knowledge to 
the central authority, he thought the procedure needed carrying 
somewhat further. Sometimes the choice of Committees was 
not well carried out. It was a very difficult thing sitting round 
a Council table, when some question cropped up, for anyone 
off-hand to say who would be the best men to serve on a Com- 
mittee ; and he would suggest that if in future, when a subject 
came up for research or discussion, the Council would pick out 
the man who would be most likely to take charge of it, and 
leave him to appoint his own Committee, they would do very 
much better than by appointing the same men who had worked 
year after year on many Committees. The willing men were 
worked much too hard; and he would like the Chairmen of 
Committees to go farther afield. There were a lot of men who 
were willing and capable of giving help to the Institution, whose 
services were not at the present time made use of. Now that 
they had a Royal Charter, and were going to have admission to 
the Institution by examination, there would be a lot of young 
men coming in of right after passing the examination, and it 
would be only fair to them and justice to the Institution to make 
use of the brains they possessed. He would suggest, therefore, 
that when the next Committee was required a Chairman should 
be appointed, and that he should be given the opportunity of 
appointing a- Sub-Chainman. It was desirable to have a man 
of experience, and probably in a fairly high position, as Chair- 
man of a Committee, but such a man was not always able to 
give the timé to the Committee work that he might give ; and if 
he was left to appoint a Sub-Chairman or Vice-Chainman to 
carry on the work under his supervision, and then those two 
men got round them a number of enthusiastic workers, they 
would do even better than in the past. In the past they had 
done wonderfully well. The history of the Institution was one 
of which any: organization could justly feel proud. They were 
now, however, on the threshold of very much greater things, 
and in the days to come they would doubtless be able to look 
back and recognize that a distinct move forward was made from 
the time of the granting of the Charter. It was his fervent 
wish that this might prove to be the case. 





Mr. C. S. SHapiey next submitted the toast of “* Kindred 
Institutions,’’ and said he thought it was desirable to mentio; 
that the Institution had, in its poverty—due probably to «n 
unsympathetic Government not appreciating all that it hod 
done for the country—been very glad indeed from time to ti 
to accept the hospitality of kindred institutions, including ; 
Institution of Electrical Engineers, the Institution of Mechavi- 
cal Engineers, and the Institution of Civil Engineers. They 
welcomed at the luncheon the President of the Institution o 
Electrical Engineers, Col. K. Edgcumbe, and Brig.-G 
Magnus: Mowat, the Secretary of the Institution of Mechani: «| 
Engineers. There were also present representatives of the 
Society of British Gas Industries and the British Commer: ja! 
Gas Association ; and last, but not least, they were pleased jo 
have among them Sir David Milne-Watson, representing | 
National Gas Council. 

Brig.-Gen. Macnus Mowat, in responding, said that he {clt 
this was a great day in the history of the Institution of Gas 
Engineers, for it was the day on which it had received its Roy: 
Charter—an important event on which he most heartily « 
gratulated the members. This was the first occasion on which 
the new Secretary of the Institution, Mr. Campbell, had been 
present at their festive board. Mr. Campbell was a member of 
the Institution of Mechanical Engineers; and though he had 
had an opportunity of congratulating him on obtaining his new 
appointment, he had not yet had an opportunity of congratu- 
lating the Institution upon appointing Mr. Campbell. That he 
now did most cordially. He felt sure the Institution had made 
a good selection in appointing a gentleman who was not only 
very capable as an engineer, but who possessed literary gifts 
which would prove most useful to the Institution. It had been 
said that a Royal Charter maintained the dignity and status of 
an Institution. The Institution of Gas Engineers had just ob- 
tained its Royal Charter; but in his personal experience it 
already possessed a very high status. He would never forget 
the important events which followed the outbreak of war in 
1914. He then had the honour of commanding a division of 
the Royal Engineers for upwards of two years, They as- 
sembled at Peterborough in November, 1914, and he would 
never forget that it was his great pleasure to be billeted upon 
the Gas Engineer there, Mr. Barton. A finer host never existed. 
If Mr. Barton was a typical example of the gas engineer, they 
could seek nothing higher. 

Sir Davip Mitne-Wartson said he was sure the company 
would not wish to part without proposing the health of their 
host, Mr. Terrace. He made a most admirable host—always 
genial and kindly; and he was sure those present would wish to 
drink to his long life and prosperity. 


= 





VISIT TO THE LOWER SYDENHAM WORKS. 


On Thursday afternoon the Institution paid a visit to their 
President's Works at Lower Sydenham, (An illustrated de- 
scription of these works appeared in last week’s ‘‘ JouRNAL,”’ 


p. 584.) The weather was overcast, but, apart from a short 
shower, it remained dry. The visitors were welcomed by the 
President, and were conducted over the works in parties. Con- 
siderable interest was evinced in the coke grading plant. This 


is situated near No. 4 Retort House. Large screened coke is 
brought from the retort houses to the screening plants, and is 
here crushed and graded according to demand. The grades 
are double screened, the final screening taking place between 
hoppers and trucks or bagging hoppers. All dust is removed 
while crushing, and collected in a conical chamber from which 
it is discharged periodically. The capacity of the plant is 20 
tons per hour. 

The firebrick works, where the whole of the firebricks and 
blocks used in the works are made, also attracted attention. 

After the inspection, the visitors were entertained at tea at 
the kind invitation of the Chairman and Directors of the South 
Suburban Gas Company. 

After tea, Dr. Cuar_es CARPENTER, President of the South 
Metropolitan Gas Company and Chairman of the South Subur- 


ban Gas Company, said it was a great honour to have the’ 


Institution with them on that occasion on a tour of inspection 
of the South Suburban Works, and he much appreciated it. 
There was nothing exceptional about these works, he said— 
nothing that they as gas engineers might not expect to see 
in most other works—with the exception, perhaps, of the coke 
screening plant. He could congratulate the Chief Engineer, 
Mr. Terrace, very heartily on such an efficient one. Mr. 
Terrace, he continued, well realized the necessity of an efficient 
coke grading plant in these davs of growing competition, par- 
ticularly from the ever-increasing coke oven production. By 
so doing Mr. Terrace was preparing himself for the future, 
whatever it might have in store for them. Dr. Carpenter went 
on to refer to the gas mantle industry, which, he said, was of 
the utmost importance, if they were to retain their lighting 





loade—a thing they all had véry much at heart. One of the 
chief troubles in regard to the lighting load, and one which 
caused the most annoyance to consumers, was the durability of 
the gas mantles. It did not pay a mantle manufacturing firm, 
of course, to produce a mantle to last two years when they 
could sell those lasting only one. ‘This difficulty the South 
Metropolitan Company had now overcome, and they were one 
of the very few gas companies in the country who were in a 
position to make mantles for themselves. “They were producing 
now a substantial number of excellent quality. Dr. Carpenter 
then spoke of the experimental association of the South Suburban 
Company with the South Metropolitan, by which the former 
Company were taking a bulk supply of gas from the latter. 
This was a practical and commercial arrangement which was 
to the benefit of both Companies. The amalgamation would 
also prove of benefit in the training of the staff in technical 
matters, which one Company alone could not provide, and he 
had great hopes of the scheme. In conclusion, he again ex- 
pressed his pleasure at having the Institution there on that 
occasion, and hoped that the visit had proved of interest to 
them all. 

Mr. A. E. Broapperry (a Director of the Tottenham and 
District Gas Company) said that, as the oldest Past-President 
of the Institution there that afternoon, it was his pleasant dut\ 
to thank the Chairman and Directors of the South Suburban 
Gas Company for their hospitality, and for making such ex- 
cellent arrangements for the visit. Referring to the coke grad 
ing plant, he said that they were now all making coke suitab|: 
for domestic use, but it was another matter to get the con 
sumers to use it domestically. It behoved them to get rid o! 
their surplus coke, and this could be done if each consun: 
used only half-a-ton of coke per annum. They would all hav: 
commented favourably, he continued, on the clean and methodi 
cal lay-out of the works. In conclusion, he thanked the Direc- 
tors and Mr. Terrace for the excellent arrangements, and h: 
wished the Company all prosperity and success. He couple: 
the vote with the name of their President, whom they all he! 
in such high esteem. He asked Dr. Carpenter to accept thei 
most grateful thanks for the opportunity of visiting these works 
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EVENING STAR LODGE, No. 


1719. 


Emergency Meeting. 


True to its traditions, the Evening Star Lodge arranged a 
meeting during the annual assembly of the Institution of Gas 
Engineers in London whereby its masonic members might 
foregather at the Mother Lodge of the gas industry, Since its 
birth in the year 1878 two other Lodges identified with the 
industry have come into existence—the Northern Star, at 
Manchester, and the Murdoch, at Birmingham. The respective 
Masters of these two Lodges—W.Bro. Mackay and W.Bro. 
Meiklejohn—wer® present at the emergency meeting, which was 
held on Thursday in the Grand Temple of Freemasons’ Hall, 
Great Queen Street. There was a very large attendance, over 
two hundred members of the Lodge and of the Institution being 
present. d 

The W.M., W.Bro, James W. Foreman, presided and was 
ably supported throughout the proceedings by Bro. Brentnall 
as §.W., and W.Bro. A. B. Potterton as J.W.; while Bros. 
T. F. C. Potterton and Broadberry acted respectively as S.D. 
and J.D. Bro. Stephen Hay served as I.G., with W.Bro. 
Goddard as Tyler. 

During the entrance of the brethren a selection of music at 
the organ was given by W.Bro. Townsend, acting for the 
Lodge Organist Bro. J. F. Simmance, who unfortunately was 
unable to attend. 

After the opening of the Lodge, Mr. Charles William Milward 
Rogers, Assistant Engineer at the Beckton Works of the Gas 
Light and Coke Company, was initiated; W.Bro. Croager, 
|.P.M., taking part in the ceremony. 

The W.M., on behalf of the Lodge, then expressed the 
pleasure felt by the brethren in welccming to the emergency 
meeting so many visiting members of the Institution and others. 


At the conclusion of the business meeting the brethren and 
their guests proceeded to the adjoining Connaught Rooms, 
where dinner was served in the Grand Hall, W.Bro. James W. 
Foreman again presiding. Among others present in addition 
to the respective Worshipful Masters of the Northern. Star 
Lodge and the Murdoch Lodge, were W.Bro, E. A. Uttley, 
P.G.D.; W.Bro. William A. Surridge, P.M. 1719, P.A:G.D.C, ; 
Bro. John Terrace, President of the Institution of Gas En- 
gineers; Bro. C. S. Shapley, President-Elect of the Institution ; 
W.Bro, Frank West, Chaplain; W.Bro, A. E. Croager, P.M., 
Treasurer; W.Bro. Rae P. Normand, Secretary; W.Bro. 
Walter T. Dunn, P.M., L.R.; W.Bro. Arthur Valon, P.M., 
L.R. 

Loyally observed was the toast of ‘‘ His Majesty the King,”’ 
and the other customary masonic ‘toasts were cordially 
honoured, ‘* The Grand Officers Present and Past,’’ proposed 
from the chair, was acknowledged in an interesting speech by 
W.Bro. Uttley, who gave some impressive facts with reference 
to the practice of freemasonry in South Africa, including 
Rhodesia, where, in Bulawayo, he had been the Town En- 
gineer for some years, The toast of ‘‘ The Initiate,’ proposed 
from the chair, was responded to by Bro. Rogers, and that of 
‘* The Visiting Brethren ” was. given in an excellent speech by 
W.Bro. Valon, and was acknowledged by Bro. Terrace and 
W.Bros. Mackay and Meiklejohn. W.Bro. A. L. Croager sub- 
mitted the toast of ‘‘ The Worshipful, Master.”’ 

Numbers from a well-arranged programme of music under 
the direction of W.Bro. Townsend greatly enhanced the enjoy- 
ment and success of the evening. W.Bro. Normand, as Secre- 
tary of the Lodge, was congratulated upon it, and was thanked 
for his services. 
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ON THE RIVER. 


The excursion on Friday, which was to Hampton Court, 
proved a thoroughly successful function. The journey was 
made by water, of which, at one particular part of the river, 
there was very little; and the weather, after one clearing-up 
shower, was of the kindest. In the early morning, members 
and their wives, to the number of some 300, made their way to 
Westminster Pier, on the Thames Embankment, where they 
found the President and Miss Terrace awaiting them. Three 
steamers had been chartered for the trip; and two of these 
broke the journey at Kingston, where luncheon was provided 
for 200 in Nuttall’s Restaurant. The third steamer proceeded 
direct to Hampton Court, where its passengers partook of lunch 
at the Thames Hotel. Unfortunately, the Palace itself was 
closed; but the period between arrival and departure passed 
rapidly in the glorious grounds, with an interval for tea in the 
Tilt Yard Gardens. Those who were going on the visit to 
Berlin had to return to town by train; but others journeyed 
back to London as they had come, and so, during a delightful 
evening, had a further opportunity of admiring the beauties of 
‘ather Thames. 

From start to finish everything went without a hitch, which 
is proof of the organizing ability that had been brought to bear 
upon the arrangements. 
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We are again able to record a year of steady, in fact of 
greatly increased, progress. The Education Scheme has 
now been in operation for six years; and it may be appro- 
priate to record the progress made year by year since the 


commencement as reflected in the number of entries for 
the examinations. These have been as follows :— 


Major Courses. 


Internal External 





a Candidates. Candidates. Total. 
1924 37 19 | 56 
1925 59 80 | 139 
1926 100 63 | 163 
1927 117 101 218 
1928 133 119 252 
1929 239 108 347 


There is thus shown to have been a steady growth in 
the number of entrants each year since the first examina- 
tions were held in 1924. The year under review is much in 
advance of any. The figures for the 1929 examinations 
show the noteworthy increase of 38 per cent. over those 
for 1928, while, regarded numerically, the increase for 
the last year (95) exceeded that for the two preceding 
years added together, namely, 89. 


EDUCATION SCHEME, 
REPORT OF THE GAS EDUCATION COMMITTEE FOR THE YEAR 








With regard to the Minor Grouped Courses, the entries 


also show a welcome increase, the figures being as fol- 
lows :— 











— 1928. 1929 

Gas-Works Practice . 16 12 
Gas Supply Practice 71 89 
Gas Fitting ; Grade I. me , * 5 302 428 
9 a me 136 282 
Final re 42 119 

ee ea! a 567 930 


Taking the whole of the Courses, therefore, no less than 
1277 students have been examined under the Education 
Scheme this year, 448 being students taking Grouped 
Courses. 


It is, however, disappointing to have to report that 


in this, the sixth, year of the Scheme, the entries in Gas 
Supply still fall so far short of the number which might 
have been expected. Out of a total of 117 in the Ordinary 
Grade no less than 56 are from London and Birmingham, 
leaving only 61 for the whole of the rest of the country ; 
while in the Higher Grade no less than 21 out of the total 
of 26 entries come from London and Birmingham. There 
has been no entry at all this year for the Diploma in Gas 
Supply. 

On the other hand, the increase in entrants for examina- 
tion in Gas Fitting (that has been made a true craftsman’s 
course) is gratifying, though the number, 820, is still 


small in comparison with the large number of young gas | 


fitters and assistant fitters now in the employment of gas 
undertakings. 

During the year, approval has been given to new 
Courses as follows :— 


2 Courses in Ordinary Grade Gas Engineering 


2 a » Higher __,, ” - 
2 ss », Ordinary ,, », Supply 
2 a ,, Gas Supply Practic 


16 = ,, Gas Fitting. 


_ The full list of centres now having approved Courses 
is given in Appendix B. 


Despite the very considerable progress shown by the | 
figures quoted above, it has been found, by the experience | 


of the District Committees and from representations made 
to this Committee, that the Scheme as revised two years 
ago does not even now provide for all potential students 
in the industry, a fact which (under the Institution’s 
Charter) would in the course of time prevent some other- 








1928-29. 








wise eligible officers in the industry from entering the 
ranks of the Institution. 

Your Committee have theretore submitted to the Coun- 
cil proposals for the amendment of the Scheme which the 
Council have approved in principle, and will be submitted 
in principle to the members at their Annual General 
Meeting on June 4. ‘The detailed amendments are now 
being drafted; and, after approval by the Council, will 
be issued in time to form the basis of study and instruction 
during the ensuing Sessions, 1929-1930. 

In putting forward their proposals for amendment to 
meet the case of students who for some cause—geographi- 
cal, domestic, or arising out of conditions of employment 
—ftind themselves unable to pursue their studies under 
qualified direction and tuition in a *‘ recognized’’ educa- 
tional institution, your Committee made it clear and would 
here emphasize the fact that they are strongly of opinion 
that an adequate course of study under qualitied teachers 
in a properly equipped institution is highly desirable for 
every student and is to be recommended strongly to 
everyone who can possibly obtain it. 

This recommendation is made in the best interests alike 
of the students themselves and of the industry, which to- 
day more than ever needs an increasing supply of soundly 
educated officers, rather than of those merely possessing 
certificates obtained by the temporary acquisition of 
knowledge that has not been properly digested and assimi- 
lated by the help of a competent tutor. 

As was, however, recognized when the Scheme was 
originally drafted, it is unfortunately the fact that, owing 
to the scattered character of the industry, the ideal—of 
tuition at a recognized technical institution in both (a) the 
Main subjects (i.e., Gas Engineering and Gas Supply) and 
(b) the Ancillary subjects—is impossible of attainment. 

In the Scheme as first approved, there was accordingly 
introduced Section II., which provided for the examina- 
tion, as.‘‘ External Students,’’ of those who, while ob- 
taining their instruction in the Main subject when, where, 
and how they could, took a Course in Ancillary subjects at 
one or other of the numerous technical institutions which 
had no courses in Gas Engineering or Gas Supply. Sub- 
sequently, by amendments introduced two years ago, 
students obtaining instruction in Ancillary subjects at 
recognized Secondary Schools were admitted for examina- 
tion under Section II. 

But it has been found that there are some students who 
find it impossible, or extremely difficult, to attend any 
recognized educational institution for tuition either in the 
Main or in the Ancillary subjects. 

To meet their cases, amendments are being drafted to 
give every student who finds himself unable to comply 
with the requirements of Section I.—which he is strongly 
advised to do if his situation and circumstances make it 
feasible—the option, to be exercised at his own discretion, 
of sitting as an Extermal Student under Section IJ. for 
examination by the Board of Examiners of the Institution 
on the Main subject (Gas Engineering or Gas Supply) 
and of sitting for examination in specified Ancillary sub- 
jects to specified Standard Syllabuses, either at the tech- 
nical institution or secondary school, if any, at which he 
has attended classes in those subjects, or at some centre 
at which examinations in those subjects are conducted 
annually in different parts of the country by Unions of 
Educational Authorities (such as the Union of Lancashire 
and Cheshire Institutes) and by certain Colleges and 
Universities. 

To maintain the principle that has been held strongly 
by your Committee and your Council from the inception 
of the Education Scheme, namely, ‘‘ that no certificates 
‘**and diplomas can be of real value as evidence of the fit- 
** ness of their possessors for appointment or promotion 
‘* to positions in the industry unless they are based upon 
‘‘something more than the capacity of candidates to 
** answer examination questions,’’ the revised regulations 
will provide that no student who presents himself for ex- 
amination under Section IT. will be granted a First Class 
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Certificate in the Higher Grade in either Gas Engineering 
or Gas Supply, unless, after being successful in the 
written examinations, he passes a viva-voce examination 
by the Institution’s Board of Examiners in the Main sub- 
ject and in any of the Ancillary subjects in respect of which 
he has not obtained regular tuition at the institution by 
which he has been examined in that subject. 

It will therefore be in the highest degree desirable in 
his own interest that every student should secure, by some 
means or another, sound tuition, as well as pursue his 
studies, in all the subjects in which he intends to present 
himself for examination; but the decision as to which of 
the alternatives before him he shall adopt will be left to 
him. 

In addition to the amendments necessary to give effect 
to the foregoing alteration of the Scheme, amendments 
are being drafted that will make it easier for the student 
to decide for himself the subjects he will take and the 
course of study and tuition he will pursue, or for an em- 
ployer, or the District Education Committee, to advise 
him on those points. Standard Syllabuses in Ancillary 
Subjects are being prepared for inclusion in the hand- 
book, as well as lists of the examining bodies referred 
to above, and particulars of examinations success in 
which will be accepted as exempting students from ex- 
aminations under the Scheme. 

Your Committee are of opinion that these amendments 
will make the Scheme acceptable to all those seeking 
adequate education to fit them the better to serve the 
industry and the community; and hope that it will receive 
in growing and substantial measure the active support 
of the gas managers, engineers, and administrators 
throughout the country. 

Your Committee desire to place on record their high 
appreciation of the work done throughout the past year 
by the District Committees in advising prospective 
students as to their studies and in arousing interest in 
the Scheme in their districts. Without their local know- 
ledge much of the work would have been very difficult 
if not impossible to carry through; whilst the enthusiasm 
with which the Committees have taken up their duties, 
much of it involving a great deal of detail work, has been 
admirable and most helpful. 

Your Committee much regret to report the imminent 
retirement of Mr. Walter Hole from the post of Organiz- 
ing Secretary under the Education Scheme, which he has 
filled from its inception with ability, energy, and en- 
thusiasm beyond all praise. The work has for some time 
imposed upon him too great a burden, and he has felt 
compelled to give it up; but the Committee are delighted 
to know that he is ready and willing to continue to serve 
it as a member, and they hope they may have his advice 
and counsel for many years to come. 


APPENDIX A. 


LIST OF DISTRICT COMMITTEES WITH NAME OF CHAIRMAN 
AND SECRETARY. 
District Chairman Secretary 
Fastern F. Prentice .. _E. F. Keable, 
Engineer and Manager, 
Gas-Works, Southtown, 
Great Yarmouth. 
Irish }. D. Smith .. G. Airth, 
Gas-Works, Dundalk. 
Lancashire S. Tagg, J.P. ]. Alsop, 


Gas-Works, Bolton. 
H. R. Hems, 

Gas Department, Council 

House, Birmingham. 

H. Lees, J.P., 

Gas Office, Hexham. 
David Fulton, 

Gas-Works, Helensburgh. 


Midland F. C. Briggs 


North of England C. Dru Drury 


Scottish Dr. T. Gray 


Southern (S.E.) L. Trewby T. H. Prater, 
Gas-Works, Margate. 
Southern (S.W.) S. Robertson S. Hole, 


Gas-Works, Bath. 


Wales .. H. D. Madden O. Thomas, 
Gas-Works, 
Pentre, Rhondda. 
Yorkshire ]. Bridge .. C. H. Chester, 


Gas-Works, Wakefield. 





APPENDIX B. 


LIST OF CENTRES HAVING APPROVED MAJOR 
GAS SUBJECTS. 


O.E. = Ordinary Grade Gas Engineering. 
H.E. = Higher Grade Gas Engineering. 
O.S. = Ordinary Grade Gas Supply. 


H.S. = Higher Grade Gas Supply. 
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COURSES IN 


Bath Technical College O.E H.E. O.S, 
Barnsley Technical College O.E. — 
Birmingham Technical College. . OF. H.E.'.0S. H 
Blackburn Technical College OX. H.E. OS. - 
Bournemouth Municipal College OE — _ - 
Bradford Technical College «OR: - BLE 03...H.S 
Bristol Merchant Venturers’ Technical 
College .. ee oe O.E. — OS. 
Burnley Technical College O.E — — 
Cardiff Technical College 0.5. H.E..0.5. H 
Coventry Technical College O.E.* — _ 
Derby Technical College .. O.E. H.E. — 
Dewsbury Technical College ~« OF — — 
Dublin Municipal Technical Schools .. O.E. — OS. 
Dundee Technical College GO.E. HE. OS. H.S 
Edinburgh Heriot-Watt College. . OF. HE.’O.S. H 
Glasgow Royal Technical College oF. BE. O83. H.-S 
Halifax Technical College ° O.E. — -- 
Huddersfield Technical College. . 0.5. HE. cee. H.S 
Hull Technical College O.E- -=—* OS. 
Leeds Technical College.. O:B. -H.E. OS. 
Liverpool Technical School O.E. H.E. — 
London— 
East Ham Technical College.. O.E. — O.S. 
Polytechnic, Regent Street Oe... LE 
a Tottenham — <s — — O.S. 
Sir John Cass Technical Institute O.E. — — 
Westminster Technical Institute O.E. — Om mS 
Luton Evening Institute .. on "Ws 
Manchester College of Technology O.E. H.E. O.S. 
Newcastle-upon-Tyne Rutherford Tech- 
nical College ee i O.E. H.E. — 
Plymouth Technical College O.E. — 
Salford Royal Technical College O.E. H.E. O.S. H 
Southampton University College 0.5. H.E. OS. 
Stoke-on-Trent Technical College O.E. — --- 
Wigan Technical College O.E. — 
Wolverhampton Technical College O.E. — OS. 
* First two years of course. t Ancillary subjects only. 
APPENDIX C. 
LIST OF CENTRES HAVING APPROVED MINOR GROUP! 
COURSES IN GAS-WORKS PRACTICE, GAS SUPPL\ 


PRACTICE, AND APPROVED COURSES IN GAS FITTING 


Gas-Works PRACTICE. 
Bath Municipal Technical College. 
Gas SuppLy PRACTICE. 


Bath Municipal Technical College. 
Birmingham Central Technical College. 
Bradford Technical College. 

Cardiff Technical College. 

London :— 


Acton and Chiswick Polytechnic. 
Borough Polytechnic. 

East Ham Technical College. 
Hackney Institute. 

Tottenham Polytechnic. 
Westminster Technical Institute. 


Neweastle-upon-Tyne 
Tunbridge Wells Technical Institute. 


Gas FITTING. 


Bath Municipal Technical College. 
Birmingham Central Technical College. 
Bournemouth Municipal College. 
Bradford Technical College. 

Brighton Technical College. 
Cambridge Gas Company. 

Cardiff Technical College. 
Cheltenham Technical School. 
Dudley Technical College. 
Eastbourne Technical Evening School. 
Exeter Gas Light and Coke Company. 
Harrogate Technical School. 
Huddersfield Technical College. 

Hull Technical College. 

Leamington Spa Technical School. 
Leicester College of Technology. 


Rutherford ‘Technical College. 
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London :— 


Chiswick Polytechnic. 

Croydon Central Polytechnic. 
East Ham Technical College. 
Finchley Evening Institute. 
Hackney Institute. 

Tottenham Polytechnic. 
Wandsworth Technical Institute. 
Watson House, Nine Elms Lane. 
Westminster Technical Institute. 


Newcastle-upon-Tyne—Rutherford Technical College. 
Newport Technical College. 

Ramsgate Technical Institute. 

Stoke-on-Trent Technical School. 

Tunbridge Wells Technical Institute. 

Wakefield Technical College. . 

West Bromwich (Kenrick) Technical College. 
Weston-super-Mare School of Science and Art. 
Wolverhampton Technical College. 


Mr. F. W. GoopEeNouGH (Chairman of the Committee) : Be- 
fore dealing with the Report itself, may I first thank you, Mr. 
President, for the very kind and generous references you have 
made to myself in your Presidential Address, and say how 
much I appreciate those remarks, coming as they do from 
one whom I, in common with all the members, hold in the 
greatest admiration, esteem, and, I am glad to say, friendship. 
The fact that the resolution of thanks to you, Sir, for your 
Address this morning—on which I may be permitted to con- 
gratulate you—was proposed by the President of the British 
Commercial Gas Association, and was seconded by Mr. Henry 
Woodall, who has agreed to be nominated for election as his 
successor, is a happy illustration of the close co-operation which 
exists between the Institution of Gas Engineers and that body. 

Having read the Report, Mr. Goodenough continued: We 
are indebted to you, Mr. President, for the excellent and com- 
prehensive account you have given in your Address of the evolu- 
tion of the Education Scheme from its inception, and of the 
alterations which the Council have approved, as recommended 
in the Report. As has been explained, the alterations are be- 
ing drafted in detail by a Sub-Committee consisting of the 
President, Mr. Rokertson, Mr. Briggs, and myself, and if I 
may be permitted to do so, as Chairman of the Main Com- 
mittee, I should like to say how much that Committee is in- 
debted to you, Sir, and to Mr. Briggs and Mr. Robertson, for 
the work which you have put into the revision of the Scheme. 
I should like particularly to pay a tribute to our friend Mr. 
Briggs for the work that he has done in connection with this 
Scheme. Last year he wrote a letter to the Council with re- 
gard to it, which letter embodied criticisms of the Scheme 
which he felt it mecessary to make, without having made 
those criticisms in public session at the Institution’s meetings ; 
the making of those criticisms publicly would have been em- 
barrassing to the Committee when dealing with the question of 
amendment. From that time forward he has devoted himself 
with the greatest enthusiasm and industry to bringing about 
a revision of the Scheme, which revision we are able to put 
before you to-day, and he is continuing his good work on the 
Sub-Committee. 

The account of the evolution of the Scheme which has been 
given by the President, and the figures that are given in the 
Report, show clearly that the Scheme has been in no sense 
a failure, and it has only required amendment from time to 
time, as experience has proved to us the extent to which it is 
necessary to compromise between the ideal and the practical. 
The ideal which the Committee set up at the start of their 
work was, of course, for the education in educational institu- 
tions of all students in the industry. They framed the Scheme 
somewhat narrowly, in the hope that all students would find 
it possible to include themselves in it as drawn, but that was 
proved to be impracticable. The terms of the Royal Charter of 
the Institution—which Charter, I think I am right in saying, 
could not have been obtained for the Institution but for the 
existence of the Scheme of Education—have made it impera- 
tive that the Scheme should be broadened in its terms, so that 
no otherwise qualified candidate for admission to the Institu- 
tion should be debarred from his birthright by the fact that he 
had not been able to enter for examinations under the Scheme 
because of its conditions. We have proceeded by trial and error, 
and the Committee have been ready at all times to increase 
the elasticity of the Scheme or to make any amendments to it 
such as experience has proved to be necessary. We have not 
been in any way antagonistic to criticism ; criticism is, at any 
‘ate, evidence that you are alive;-you cannot criticize before 
you are born; and you are very rarely criticized after you are 
dead. [Laughter.] The Education Committee is very much 
alive, and, therefore, has expected, as it has received, criticism 
upon details of its work. But there is no obstinacy in the 
Committee—or even in its Chairman. All we have tried to 
consider from the start and are trying to consider now is in 
the best interests of the rising generation in the industry and 
in the best interests of the industry itself. That means that 
we are keen upon ensuring that every student gets education 
and not merely “‘ cramming.”” Cramming for examination— 





as the result of which not very much knowledge remains a 
fortnight after the examination that has been crammed for— 
we have recognized as being of no use to the students in the 
industry, or to those who will subsequently employ them. 

Before proposing the adoption of the Committee’s Report, I 
should like to pay a tribute, first of all, to the keenness and 
the self-sacrifice of so many of the students, who have given 
up and are giving up a great deal of their time to education, 
to an extent that many people perhaps hardly realize. Then 
I should like to pay a tribute to the ever-growing and ever- 
improving band of teachers that we have dealing with our 
students throughout the country, and I should like to mention 
specially the advantage of the courses for teachers which the 
Board of Education has organized during the past two years. 
Our difficulty is that, though our teachers are well equipped 
with knowledge themselves, they have never been trained to 
impart their knowledge to others, and, in connection with 
part-time schools, it is always one of the problems to know 
how to teach your teachers to teach. The courses of tuition in 
teaching, which the Board of Education has organized for the 
teachers in our industry, are proving of very real value, and I 
am sure the members of the Education Committee and the 
District Committees will bear testimony to the valuable help 
we have received from the representatives of the Board of 
Education. Then I would appeal to employers and managers 
to grant the fullest facilities to students for attending courses 
of education in Gas Supply, Gas Engineering, and Gasfitting. 
One does hear very unfortunate instances of the apathy of 
employers and managers in regard to this matter, but I am 
quite sure that that will rapidly die away as the advantages 
of education throughout the industry become more apparent. 
I heard of an engineer who said he did not want to give any 
facilities to one of his men to study gas supply, because if 
he did so the man concerned would obtain employment with 
another undertaking. That is an extraordinarily narrow view. 
If I had not known that as a fact I could not have believed 
it. JI and the Committee do appeal to the engineers and man- 
agers throughout the country to help their juniors to help them- 
selves, even though it might mean considerable inconvenience 
to the engineers and managers personally. In conclusion, I 
should like to pay a tribute to the work of the District Com- 
mittees, which have rendered the greatest service during the 
past two years, and will, I know, be of great value in the 
future; and I should like to thank our President especially 
for the references to education which he made in his Address, 
and for the untiring work and zeal he has devoted to the cause 
of education, in his position as President of the Institution. 

I have the honour to propose that the Report of the Com- 
mittee, as read to you, be adopted. 

Mr. F. C. Briccs (Dudley): I have had the honour to be 
asked to second the adoption of this Report. I do so with 
many blushes, in view of the words of Mr. Goodenough, but 
I do so, also, with exceptional pleasure, having been somewhat 
of a rebel in regard to this Education Scheme. Mr. Goode- 
nough has mentioned an attack which I led last year on the 
regulations. That attack has now been given point, and has 
been driven home by the resolution of the Southern Association, 
and, we are pleased to see, it has borne fruit. I think it ought 
to be emphasized that the revision of the Scheme has been 
approved by the Committee and the Council in principle, but 
that the details have still to be worked out. The Sub-Com- 
mittee which is engaged in working out the details has the 
advantage of the services of our President, and that fact en- 
sures that the revision will be very thorough. The main re- 
vision, of course,.is in respect of external students. It is 
hoped that examinations will be arranged at the various 
centres for the external student, and the external student can 
get his tuition where and when he likes, and I think it is 
in respect of the arrangements for external students that the 
main criticisms have been made. In drawing up the revised 
Green Book—it has been suggested that it might be called 
the ‘‘ White Book,’’ now that its blemishes have been washed 
away—it is hoped to arrange definite subjects for which the 
students have to pass examinations; it is hoped to arrange 
definite syllabuses for those subjects, and definite lists of ex- 
emptions. It is hoped to straighten out the Scheme so that 
thé work of the District Committees will be concerned, in the 
main, with matters of principle, unless they are deciding little 
points which ought to be possible of decision by reference to a 
guide book. . 

With that very short explanation of what we hope to do, 
I will with very great pleasure second the adoption of the 
Report of the Education Committee, and with confidence that 
the members will accept it with great joy. I am confident also 
that the revision will be carried out thoroughly, inasmuch as 
that task is in the able hands of Mr. Goodenough and Mr. 
Terrace. 


DISCUSSION. 


The Presipent: This Report is now open for discussion. 
After the discussions we have had on this matter in many 
different places during the past months, we should like to 
hear the views of those who have previously made criticisms, 
in order that we may know whether or not the Scheme as now 
proposed meets with their approval. 

Mr. Hersert Lees (Hexham): I hesitate to express any 
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criticism of the work of the Education Committee, which work, 
I believe, has been carried out very carefully, but I am afraid 

and | think that I am voicing the feelings of some others— 
that unless in the details of this Scheme some provision of 
which we do not yet know is made, it may cease to be an 
Education Scheme in the sense in which it is our desire that 
it should be; it may become an Examination Scheme. The 
advantage of the Scheme that we have been working—and we 
recognize that it has many shortcomings—is that it does create 
an interest in education in the various districts in which Com- 
mittees are appointed, and especially in those places where 
there are technical schools or colleges at which a group course 
can be arranged. | take it that the alterations proposed are 
in the interests of the isolated students; and the isolated 
students, of course, have to be catered for; but there is a 
danger. As I understand it, it is to be left to the student 
himself to decide whether or not he is in a position to attend 
technical classes; if he decides that he is not in that con- 
venient position, he becomes an isolated student, and the diffi- 
culty will then arise of forming classes for the others. Let me 
refer to what has happened in my own district—the Northern 
District. We have been able to arrange group courses at the 
Rutherford Technical College in Newcastle, but we have not 
too many students now. They made a concession in order to 
enable us to carry on during the past session, but if two or 
three of those students are to be entitled to decide that they 
cannot attend next year, there will be no courses next year, and 
I have seen nothing in the regulations which guards against 
that position arising, I urge that this matter should receive 
very serious consideration, and that there should be some 
authority to decide, after considering all the facts of each case, 
whether not a student is to become an isolated student. 
Without them we shall have greater difficulty in forming 
classes in the future than we have to-day, and I do hope 
that ample provision will be made to meet the case in the 
regulations. It seems to me that the local District Commit- 
tees should be the authorities who should consider such 
cases. We have had to consider very difficult cases, and 
we have met with very sympathetic consideration on the part 
of the Central Committee and the Organizing Secretary, and 
every consideration will be given to students, but we must 
protect the Scheme. 

The Presipent: This is a point of view which is rather 
different from those which I have been accustomed to hear 
put forward on other occasions on which criticisms of the 
Scheme have been made, and I should like to hear the views 
of others on this point, which I can assure you has always 
been very much in the minds of the Gas Education Committee. 
It is only in our endeavour to formulate a really good work- 
able arrangement, such as that outlined by Mr. Goodenough, 
that we have made the modifications that we have made, and 
I do hope that, now we have got the members of the Institu- 
tion together, we shall hear moré views on this matter of 
education. It was for that reason that we arranged for the 
submission of this Report to-day, following the delivery of the 
Presidential Address, a good portion of which was devoted to 
a review of the Education Scheme, and I hope we shall have 
a helpful discussion which will guide the Education Committee 
in making their recommendations. 

There being no response to the President’s invitation to dis- 
cuss the matter further, 

The Presipent said: I do not know whether I ought to 


or 


regard this lack of desire to express your views as being a 
compliment to the District Education Committees, and as an 
indication that you have such confidence in them that you are 
content to leave the matter in their hands. As has been statec, 
the regulations are being re-cast. A small Sub-Committee ha 
this matter in hand, and, after it has done its work, we shal! 
call a meeting of the representatives—probably a meeting « 

the whole of the District Committees—to thrash out thorough! 

any points such as have been raised this morning. It is i: 
some ways satisfactory that you should feel content to leav 

the matter in our hands, and I can assure you that we ar 
doing our best to make this Education Scheme a really lis 

and useful part of the work of this Institution. 

Mr. GoopENOUGH : I should like to refer to the point raise 
by Mr. Lees. While I can assure you that we shall discuss 
this matter thoroughly with the District Education Commit- 
tees, in order to find out whether they are prepared to accep 
the task of adjudicating upon the claims of individual students 
I think that, if every engineer and manager will take an 
interest in the men on his staff who are students, it will b: 
a great safeguard against the difficulty that Mr. Lees ha 
mentioned, because I cannot conceive of any member of an 
engineer’s staff refusing to take the advice of his chief as to 
whether or not he is in a position to attend classes, or whether 
he should or should not do so. The members of this Institu- 
tion have great power in their hands—if it is wisely exercised— 
not as coercion, but as advice, in making this Scheme a suc- 
cess, and Mr. Lees knows that I am as keen as he is to make 
it a success. Do not forget, also, that we are inserting in 
the Scheme a proviso for the examination of all students 
who come forward in the highest grade, but have not attended 
classes in the main and ancillary subjects, so that those 
students will know that they will have to face the additional 
test of a very keen oral examination, the purpose of which will 
be to determine whether their knowledge is superficial and is 
mere book knowledge, or whether it is knowledge obtained by 
real education and properly digested and assimilated. We feel 
that that introduction of the oral examination will be a great 
safeguard against students rushing away from classes as the 
result of the discretion which is given to them. We shall 
make it very clear in all statements made on this subject that 
that oral examination will be an additional and very con- 
siderable test to be applied to all students who have not at- 
tended classes arranged for under the Scheme. 

Mr. W. J. SmitnH (Bolton): In order to guard against the 
difficulty referred to, which might result from allowing students 
to decide for themselves whether or not it is possible for them 
to attend a centre, would it not be sufficient to stipulate that 
a student, before being excused attendance at a centre, must 
obtain a statement from his engineer that in his (the engi- 
neer’s) opinion it is not reasonable to expect this student to 
attend a centre? That would be a simpler method than that 
of calling a Committee together from time to time to deal 
with such cases, because the members of such a Committee 
would probably have to travel several miles in order to attend, 
and it would be very difficult to get them to meet. I suggest 
that this might receive consideration by the Education Com- 
mittee. 


There being no further discussion on this matter, the resolu- 
tion for the adoption of the Report was put to the meeting, 
and carried. 





+ 
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The PRESIDENT : 
announce that the Royal Charter has been obtained, and 
that we are ‘‘ The Chartered Institution of Gas Engi- 


THE ROYAL CHARTER. 
APPROVAL OF PROPOSED BY-LAWS FOR THE NEW CHARTERED 


My first duty this afternoon is to | 


neers.’’ [Applause.] Those who were responsible for the | 


movement, and whose objects have been so happily 
achieved, will feel very pleased with, and very proud of, 
what they have done. I do not intend to take advantage 
of the advice which was given to me by one of our Tech- 
nical Journals, though sometimes I have been guilty of 
that. That suggestion was that on this occasion the Presi- 
dent might wish to mention the names of those who had 
worked so well towards the end which has now been 
reached. I have such a great fear, however, that if I tried 
to enumerate them I should probably find, at the end of 
my remarks, that I had omitted to mention someone whose 
feelings I should have hurt very much by reason of that 
omission, that I do not propose to mention any names 
except one. Those who have worked to obtain for this 
Institution the Royal Charter have their reward, and we 
are very proud indeed that the Royal Charter has now 
been received. There is one name | should like to mention, 
however. By the turn of fortune’s wheel it so happens 
that I have been the person fortunate enough to be Presi- 
dent of the Institution at the time the Charter was granted. 
We had all hoped to have received it before the June 
meeting last year, so that our old friend Mr. Madden 
would have been our first Chartered President. His loss 
in this case is my gain. It might just as easily have hap- 
pened that things would have drifted on so that the Charter 
would have been received during Mr. Shapley’s year of 
office; but the only disappointment I have is that it did 
not come during the year in which it was expected— 
namely, in Mr. Madden’s year. 

Many of you may have wondered why there has been so 
much delay. It is very easy, of course, to shelter behind 
the Government Departments, and to say that they always 


move slowly; but there has been a good deal of work to | 


do in arranging with other bodies who were in a position 
to oppose our application, because we wanted to go for- 
ward to the Privy Council with what is the equivalent 
of an Unopposed Parliamentary Bill. I am pleased to be 
able to say that the negotiations we had with the other 
bodies concerned were of the most amicable nature, though 
they were somewhat prolonged; and eventually we were 
able to get them to withdraw their objections in toto. 
With very slight alterations of the regulations we were 
able to accomplish our object; and to-day I have to ask 
you to approve of those few alterations. 

On the Charter as originally applied for it was proposed 
to state that the objects and purposes for which the Insti- 
tution was constituted were ‘‘to promote the general 
advancement of the gas industry.’’ We have had to 
modify that wording slightly, however—and I think you 


will agree that it is not a very big alteration—and the | 


objects are stated to be ‘‘ the promotion of engineering 
science as applied to the gas industry.’’ The latter word- 
ing has been substituted for the former. This is the only 
alteration to the wording of the Charter itself. 


ALTERATIONS TO THE By-Laws. 


Now we come to the By-Laws, and they presented a 
rather more difficult proposition. It was necessary in 
practically every instance to remove the word “‘ technical ”’ 
and substitute the word ‘‘ engineering.’’ The main diffi- 
culty was with regard to the admission of those who held 
certificates in gas supply. The objection was that, if we 
were to be called ‘‘ The Chartered Institution of Gas 
Engineers,’’ we must show satisfactorily that everyone 
who would be eligible for membership under the new ex- 
amination arrangements would be trained as a gas engi- 
neer; and we could not satisfy the opposing party that our 
Education Scheme in respect of gas supply went deeply 
enough into the question of engineering. They said they 
would not have raised any objection at all had our name 
been other than ‘‘ The Chartered Institution of Gas 
Engineers.’’ Wad it been called ‘‘ The Gas Institute,’’ 


for instance, there would have been no trouble about it; 









INSTITUTION, 


but in view of the fact that we were to be called ‘‘ The 
Chartered Institution of Gas Engineers ’’ we must be able 
to show that those who passed our examinations had had 
training and experience in engineering problems. We got 
over the difficulty by arranging that those who passed ex- 
aminations in gas supply would not be admitted as Cor- 
porate Members, but would come in as Associates; and 
in this way we were able to accomplish the other object 
we had in mind, of widening the doors of our Institution 
even further than we had hoped to do when we set out. 
The alterations to the By-Laws are as follows: With 
regard to Members, it was stated originally in para- 
graph B (1) of By-Law 13, that one of the necessary quali- 
fications of a candidate for Membership (unless other con- 
ditions are fulfilled) was that he should for at least five 
years at the time of his application have held a respon- 
sible position in the gas industry as head of “‘ a technical 
department; ’’ but for the words quoted there have been 
substituted the words ‘‘an engineering department.”’ 
Also, in B (1), after the words ‘‘ possess a B.Sc. Degree,’’ 
we have had to add the words ‘‘ in Engineering.’’ Our 
opponents would not accept as a qualification a B.Sc. 
Degree in pure chemistry. The qualification was origin- 
ally stated to be a B.Sc. Degree of a British University 
or such other degree as in the opinion of the Council is 
an equivalent ‘‘ scientific or engineering degree,’’ but we 
had to delete the words “‘ scientific or.’’ 

In By-Law 14, dealing with Associate Members, there 
is one alteration. In the paragraph marked “‘ (2) ’’ it is 
stated ‘‘ shall possess the Higher Grade Certificate of the 
Institution or the predecessors of the Institution in Gas 
Engineering, or an approved Degree of a British Univer- 
sity in the subject of Gas Engineering or Gas Supply.’’ 
The words ‘‘or Gas Supply ’’ have to be deleted. In the 
original draft we had included the words ‘‘ shall possess 
the Higher Grade Certificate of the Institution in Gas 
Engineering or Gas Supply;’’ but we had to delete the 
words ‘‘ or Gas Supply.’”’ 

In paragraph (4) of the same By-Law, the original 
wording was ‘‘ shall at the time of his application hold a 
responsible technical position in the gas industry; ’’ but 
for the word ‘‘ technical ’’ we have had to substitute the 
word ‘‘ engineering.”’ 

In By-Law 16, dealing with Students, the word “‘ en- 
gineering ’’ had to be substituted for the word ‘‘ tech- 
nical ’’ where reference is made to training. 

Those are the whole of the alterations we have had to 
make in the course of our negotiations in order that we 
might have the Charter approved; and we trust that you 
will all feel satisfied. Before the Council took upon itself 
such a responsible action as that of depriving the gas 
supply men of the right to admission as Corporate Mem- 
bers of the Institution, it naturally took steps to ascertain 
the views of those holding big positions in connection with 
gas supply. I am pleased to say that we have been met 
very fairly; and we had no difficulty in getting them to 
agree to this. Thus the only difference between the regu- 
lations as approved at the last meeting, which was called 
for the purpose, and the regulations in their present form, 
is that we have provided for gas supply men not to be ad- 
mitted as Corporate Members; but we are very pleased 
that we shall still have those men in our midst to help us 
in our deliberations, as Associates. 

I will now move that the regulations, as altered, be 
approved. 

Mr. S. Giover (St. Helens): Having been interested 
in this subject throughout, I have pleasure in seconding 
the resolution you have moved, after expounding so clearly 
the differences which have been made. 


THE PosiTIon OF CHEMISTS AND SupPLy MEN. 


Mr. S. GLover: Is it clear that this means the accept- 
ance at once of all Corporate Members of the Institu- 
tion as Members of the Chartered Institution ? 

The PresipEnt: Certainly. Thank you for mentioning 
this point. 

Mr. T. M. Ritson (Chichester): Do I understand that 


| the amount of the subscription of the existing Members 
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is to be increased in accordance with the wording of the 
rule? 

The Presipent: That is so. 

Mr. F. C. Brices (Dudley): There is one point I should 
like to make, in view of the remarks I have heard con- 
cerning those connected with the chemical side of our in- 
dustry. The originators of this scheme wished to open 
the doors of the Institution as widely as possible; and 
they had in their minds that chemists and gas supply men 
would be admitted as Members. But we were faced with 
the position that we had either to cease to be ‘‘ The Insti- 
tution of Gas Engineers,’’ or we had to admit chemists 
and gas supply men in some other way. The opinion has 
been expressed that there is no place in the Institution 
for gas chemists; and I think it needs to be made clear 
that that is not true. Gas chemists and gas supply men 
are welcomed as Associates; and | would suggest that the 
position of Associate of the Chartered Institution is surely 
of more value than that of Associate Member of the un- 
Chartered Institution. Moreover, among the old rules 
of the Institution as it existed before the granting of the 
Charter, there was no rule covering chemists or gas supply 
men, and it was only by a liberal interpretation of those 
words that they have been admitted. They can be ad- 
mitted confidently to the Institution under the new rules, 
and they will be very heartily welcomed. 

Mr. S. B. Cuanpier (Tottenham): Arising out of the 
remarks of the last speaker, may I take it that a gas supply 
man can never become more than an Associate of the 
Institution ? 

The PRESIDENT : 
or experience. 

There being no further discussion on the By-Laws, the 
resolution for their approval was put to the meeting, and 
carried. 


Not on his gas supply examinations 











The Presmpent: At the opening of the proceedings this 
morning, I made a brief announcement with regard to tf! 
receipt of the Royal Charter, because I thought this was 
a matter which ought to take the first place in our pro- 
ceedings. I must now give you an opportunity to ma 
any remarks you may wish to make with regard to t 
Royal Charter—as apart from the regulations. 

Mr. S. Giover: It has occurred to me that it woul! 
be very nice to issue to all members a new certificate 
membership with the seal of the Charter upon it, or tlie 
words ‘‘ The Chartered Institution of Gas Engineers 
It would record the new Institution in our minds and « 
our documents. 

The Presipent: | think it is a very good idea; and 
the matter will have the early and careful consideration of 
the Council. 

There being no further discussion, 


A Spur Tro FurTHER EFrFrort. 


The Prestpent said: I should like to remark again 
how proud and how pleased we are that we have now been 
granted our Royal Charter. I am sure it will confer ver, 
great honour, perhaps more in the future than it does 
even now, and we believe that the status of the Institutton 
will be raised considerably as the result of the granting 
of the Royal Charter. I am afraid that our fault in the 
past has been that we have been too modest. We have 
hidden our light under a bushel too much, but you cannot 
do this with impunity with a gas light, because it will 
burn its way out. In my remarks this morning I tried 
to suggest that we ought to be more active in some direc- 
tions than we are at the moment, and I do hope that the 
acquisition of the Royal Charter will spur us on to further 
efforts, and that we shall be even more successful in the 
future than we have been in the past. 





ADDITIONS TO THE MEMBERSHIP ROLL. 


MEMBERS. 
Ashley, Allan, Engineer and Manager, Ellesmere, 
Bibby, Eric, Assistant Engineer, Wallasey. 
Bruce, George, Engineer and Secretary, St. Andrews. 
Chapman, William Charles, Engineer and Manager, Gas. 
Works, Boston. 
Cox, George, Works Superintendent, Bankside Station of 
the South Metropolitan Gas Company. 
Cranmer, Arthur Henry, Acting Engineer, Wolverhampton. 
Crowdy, Thomas, Engineer and Manager, Kendal, 
Falkner, William Frederick, Engineer 
Dursley Gas Light and Coke Company. 


and Manager, 

Francis, Adolphus Sydney, Engineer and Manager, Gas 
and Water Works, Clacton-on-Sea. 

Hardy, William Andrew George, Engineer and Manager, 
Gas and Water Works, Beccles. 

Hislop, Laurence R., Assistant Engineer and Manager, 
Dundee Corporation Gas Department. 

Holland, Albert Edward, Works Manager, San Paulo Gas 
Company. 

Holliday, Herbert Baxter, Engineer and Manager, Gas- 
Works, Wallasey. 

Laing, Robert Lawrence, Engineer and Manager, Gas- 
Works, Brechin. 

Lamond, Alexander William, Resident Assistant Engineer, 
Shoreditch Works, Gas Light and Coke Company. 

Law, Arnold, Engineer and Manager, Limerick. 

Law, Thomas, Engineer, Manager, and Secretary, Gas- 
Works, Malton. 

Lord, Ernest, Chief Engineer, Brisbane Gas Company. 

Moffat, Thomas Gordon, Station Manager, Tradeston Gas- 
Works of the Glasgow Corporation Gas Department. 

Morris, William Walter, Engineer, Manager, and Secre- 
tary, Fabrica de Gas, Copiepo, Chile. 

Nock, Ernest, Engineer and Manager, Newtown. 

Read, Charles Stanley, Engineer and Manager, Gas- 
Works, Washington, Co. Durham. 

Ritchie, Douglas, Engineer, Gas-Works, Aldershot. 

Sylvester, Frank Courtney, Institution First Class Diplomé 
in Gas Engineering, 1928; Technical Assistant, Gas- 
Works, West Bromwich. 

Wallis, Charles Bernard, Engineer and Manager, Corpora- 
jon Gas-Works, Bridgnorth, 


ASSOCIATE MEMBERS. 

Allen, Frederick, B.Sc., Assistant Engineer and Manager, 
Scunthorpe and Frodingham Gas Department. 

Ashman, William Leonard, Chief Assistant Chemist, Bath. 

Bishop, William Ambrose, Sales Superintendent, Croydon. 

Branson, William Rainforth, B.Sc., Pupil Engineer at the 
Nine Elms Works, Gas Light and Coke Company. 

Brook, Joseph, Assistant Engineer, Batley. 

Caldwell, Thomas, Assistant Engineer and Manager, Cor- 
poration Gas and Water Works, Widnes. 

Dalton, Charles William, Technical Assistant, Arbroath. 

Duncan, Thomas Moncur, Technical Assistant, Perth. 

Grant, Alexander George, M.Sc., Pupil Engineer, Southall! 
Works of the Gas Light and Coke Company. 

Grime, Alexander Stuart, Assistant Engineer, San Paulo 
Gas-Works, Brazil. 

Ingham, Oswald Reginald Stoddard, Draughtsman and 
Technical Assistant, Gas-Works, Colne. 

Lockey, Dennis William, Assistant Engineer and Manager, 
East Grinstead Gas and Water Company. 

Low, Peter, Chief Draughtsman and Second Assistant 
Engineer, Gas Department, Dundee. 

Mugford, Stanley Hughes Lawrence, Second Engineer, la 
Compania de Gaz, Valparaiso. 

Pope, Joseph George, Technical Assistant, Gas-Works, 
Workington. 

Rogers, Charles William Milward, Junior Assistant En- 
gineer, Gas Light and Coke Company. 

Sanderson, Charles Eric, Technical Assistant, Royal Gas 
Factory, Woolwich Arsenal. . 

Sayers, Harold, Assistant Engineer, Aberystwyth. 

Searle, Charles, Technical Assistant, Bankside Works of 
the South Metropolitan Gas Company. 

Spencer, John Thomas, Technical Assistant, Gas-Works, 
Weston-super-Mare. 

Verity, William, Assistant Engineer, Weymouth. 

Wilson, Andrew Robin, Assistant Engineer and Manager, 
Gas-Works, Perth. 
Wynne, Harold, Assistant Manager, Corporation Gas De- 

partment, Burton-on-Trent. 


ASSOCIATES. 


Auckland, Robert John, Secretary, Cardiff. 

Etheridge, William, B.Sc., Research Assistant, Effluents 
Research Sub-Committee of the Institution. 

Gee, John Hargrave, Senior Works Chemist, City Gas- 
Works, Nechells, Birmingham, : 
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CONSTRUCTION OF COMPLETE NEW GAS-WORKS AT OXFORD, WITH 


COSTS AND WORKING RESULTS OVER EIGHTEEN 
M.Inst.C.E., M.I.Mech.E. 


By W. EAMES CATON, 


The Oxford Gas Light and Coke Company was estab- 
lished by Act of Parliament in May, 1818, the old works 
standing upon part of the original site. The Company, 
since its commencement, 
tinuous record of progress, necessitating further applica- 
tions to Parliament for extended powers in 1869, 1882, 
1892, 1924, and 1929. By 1891 the annual output of gas 
had increased to about 300 million c.ft. per annum, and 
by 1912 to 447 millions, when the Company considered the 
advisability of applying to Parliament for further powers; 
before their plans had matured, however, the Great War 
had broken out. The consumption of gas, owing to 
various reasons, then dropped; and when the author was 
appointed General Manager and Engineer in 1916, it was 
400 million c.ft. per annum. 

After the expiration of the war, the output of gas in 
Oxford increased rapidly, as will be seen by reference to 
the Chart, Fig. 1. This increase compared with 1914 is 
due to an increase of ordinary consumers of 42°8 per cent., 
power and manufacturing consumers of 70 per cent., and 
prepayment consumers of 274 per cent., coupled with an 
average increased use of gas by each type of consumer. 
The quantity of gas sold to ordinary consumers in 1914 
represented 76°2 per cent. of the total sales by meter, and 
that of power and manufacturing consumers and prepay- 
ment consumers 2°4 per cent. and 21°4 per cent. respec- 
tively, as compared with 66°2 per cent., 8°1 per cent., and 
25°7 per cent. respectively in 1928. The increase in con- 
sumption per consumer compared with 1914 amounts to 
33 per cent. for the ordinary consumer, 332 per cent. for 
the power and manufacturing consumer, and 106 per cent. 
for the prepayment consumer. The average quantities of 
gas used by each type of consumer in 1928 were: Ordi- 
nary consumer 56,508 c.ft., power and manufacturing con- 
sumer 1,167,984 c.ft., and prepayment consumer 28,209 
c.ft., while public lighting accounted for 21,371,200 c.ft., 
or 2°6 per cent. of total quantity sold. These average 
consumptions of gas per consumer are rather less than in 
1927, due to the mild summer. 

This rapid increase taxed the productive capacity of 
the works severely; and in 1919 a carburetted water gas 
plant was installed, which brought the safe working out- 
put of the old works to about 3 million c.ft. per day. A 
2 million c.ft. gasholder in steel tank, erected in 1923, 
temporarily eased the demand on the manufacturing plant, 
but it was apparent that the extension of the Company’s 
manufacturing plant could no longer be delayed. An 
application, therefore, was lodged in 1923 with the 
Board of Trade for a Special Order under section 10 
of the Gas Regulation Act of t920 for power to pur- 


chase, among other things, additional land for the manu- | 


facture of gas; but it was not until Aug. 7, 1924, 
that the Board of Trade made the Order. Tenders were 
immediately obtained for the erection of the necessary 
buildings and plant upon the land sanctioned by the Order 
for an entirely new works to be operated in conjunction 
with the existing works. The winter loads of 1924 and 
1925 taxed the manufacturing resources of the Company 
to the utmost. Every retort on the works was put into 
work, and the water gas plant worked continuously for 
weeks together. 

The author, in designing the works, endeavoured to 
keep the capital expenditure as low as possible without 
sacrificing the efficiency of the plant. The high cost of 
materials and labour compared with a pre-war basis called 
for economy in capital expenditure. With this object in 
view it was decided that the coal gas section of the new 
works should as far as possible be erected in two 2 mil- 
lion c.ft. per day sections, with the result that the capital 
expended per million c.ft. of gas sold to-day is £494, as 
compared with £695 in 1916, when the author joined the 
Company. 


has maintained an almost con- | 


MONTHS. 


It will be noticed from the key plan, Fig. 2, and the 
aerial view, Tig. 3, ‘that the River Thames or Isis 
divides the old works from the new works, there being 
two bridges connecting the works—one a railway and 
road bridge, and the other a footbridge to carry mains, 
cables, &c., under the decking. 


THe New Works. 


The author would like to recoid here the following 
characteristics of the works before proceeding to a fuller 
description. The new works are laid out for an ultimate 
capacity of 4 million c.ft. of coal gas per 24 hours, - 
4 millions of carburetted water gas. In designing No 
Section of the coal gas plant, the requirements of No. 2 
Section in regard to subsidiary plant were duly considered, 
and, wherever expedient, plant and buildings have been 
constructed sufficiently large for such future requirements. 
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Fig. 1.—Increase in Gas Cutput. 


The first bench erected in the new horizontal retort 
house comprised eight settings of eight retorts, and was 
estimated to produce 14 million c.ft. per day of 540 
B.Th.U. per c.ft. gas. ‘This house when completed will 
consist of three benches—two of eight settings of retorts 
in each bench, and one of ten settings, thus giving 4 mil- 
lion c.ft. per day with a good margin of safety. The 
second bench, consisting of ten settings, is now in course 
of construction. 

The house is worked on the two-shift basis with a 4- 
hour interval between each shift; the duration of the 
charges being 12 hours. A feature in the running of 
the works which has proved most satisfactory is the dis- 
pensing with foreman and leading hands. A technically 
trained superintendent is in charge of the works during 
the whole 24 hours, under the supervision of the Chief 
\ssistant Engineer. There are three superintendents, 
each on duty 8 hours daily. 

The boiier house, chimney stack, and main flues have 
been constructed sufficiently large for the duplication of 
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FIG. 3.—AERIAL VIEW OF OLD AND NEW WORKS. 


the boiler plant. The exhauster and generator house ad- 
jacent to the boiler house is ot a comprehensive lay-out, | 
and is designed for the reception of electrical generators, | 
exhausters, and boiler feed pumps of ample size for the | 
complete coal gas works. The pump house adjoining, to- | 
gether with the tanks over same, is designed to house all | 
necessary water, tar, and liquor pumps, as well as the | 
filtering and water softening plant for the complete works. 
The machinery installed is in duplicate; the engines of | 
the exhausters being arranged to add another exhauster | 
on the opposite side when necessity demands. It will be | 
noticed that the aim throughout has been to centralize | 
the power plant. The low-grade fuel is converted to elec- 
trical power in the most convenient and economical manner, 
thus dispensing with external steam mains and isolated 
units. 

The condensers, Livesey washer, and washer scrubber | 
are designed to deal with 2 million c.ft. per day. The puri- 
fiers, also of 2 million c.ft capacity, are erected on the 
ground level. The arrangement of the valves and con- 
nections allows of the flow of gas being passed upwards 
or downwards at will. The tar and liquor storage tanks 
are placed over the oxide revivifying floors and are de- 
signed to carry large stocks. Owing to the proximity of | 
the river and the city water works, it was thought desir- | 
able to have these tanks above ground. The meter house 
is designed to house two 2 million c.ft. per day station 
meters; the basement being temporarily used as a machine 
shop till the second meter is required. Adjoining this 
house is the governor and valve house, where the gas from 
both works is collected, and thence directed into any holder 
at will. The gas from the holders comes back to this 
house again for distribution to the city. 

In designing the works special attention was devoted 
to making the buildings harmonize with the stonework of 
the various Colleges. Buildings constructed with ordinary 
bricks would naturally have been an eyesore when com- 
pared with buildings of stone. Stone being out of the 
question, experiments were carried out with materials 
available on the works to produce a concrete block which 
would meet this requirement; and it was found that a 
mixture of pan ash, firebrick refuse, and cement produced 
a suitable block. Owing to the variety of colour of 
material from the retorts, the blocks when placed side by 
side gave a very pleasing effect. Consequently it was de- | 
cided to use all concrete blocks for the various buildings ; 
and for this purpose a concrete block making plant was 
installed. 

The foregoing completes a general survey of the works, | 


and it is now proposed to give you a more detailed de- 
scription. 


SITE. 


The site of the new works, comprising about ro acres, | 
was subject to flooding about 1 ft. deep. It was there- | 
fore necessary to raise the level of the ground. In develop- 
ing the plans, the lowest important level to keep above | 
possible floods was the boiler flues, which are 3 ft. below | 
the boiler house floor level. This point, and the fact that | 
the G.W. Railway facilities were 5 ft. 6 in. above the 


field level, decided that the new works level should be 
4 ft. above the original field level. This arrangement al- 
lowed for an easy gradient of 1 in 100 for the main sidings. 
After the ground had been levelled, the retaining wall, 
310 ft. long and 12 ft. average height, was constructed 
in blockwork and mass concrete. This wall forms part of 
the south boundary, and is a retaining wall for the new 


| sidings. 


Raitway SIDINGS. 


An entirely separate connection from the G.W. Rail- 
way was put in. The lay-out of the sidings, due to the 
position of an existing gasholder, did not allow of very 
easy curves, the sharpest being about 2 chains radius; 
but no difficulty is experienced in the handling of any stan- 
dard wagon. The rail work inside the Company’s boun- 
dary consists of about one mile of sidings with necessary 
points and crossovers. 


FOUNDATIONS. 


The question of the most suitable type of foundation 
received special consideration. In some parts of the site 
a bed of gravel existed about 5 ft. 6 in. below the surface 
of the ground; while in other parts a smaller layer of 
gravel existed, but considerably lower down. As water 
was found in considerable quantity as soon as the gravel 
stratum was struck, it was thought desirable to pile for 
all important foundations. For this purpose 12 in, and 
14 in. square precast reinforced concrete piles were used 
driven to a set of } in. in ten blows of 30 cwt. by 4 ft. 6 in. 
drop. The piles vary from 12 ft. long to 3o ft. in different 
parts of the works. In all 306 piles were used. The piles 
generally were driven in pairs capped and tied together 
longitudinally by a reinforced concrete beam. 

Two types of hammer have been employed for driving 
the concrete piles—the well-known semi-automatic steam 
hammer supplied by the British Steel Piling Company, 
allowing upwards of 50 blows per minute; and the ordi- 
nary drop hammer with steam winch, The latter is some- 
what slower, but is none the less effective, as the actual 
driving time is far less than the time taken in manceuvring 
the pile driving frame. Forsthe steel sheet piling used in 
the construction of the breaker pit, a McKiernan Terry 
double-acting automatic steam hammer giving over 100 © 
blows per minute was used. 

For the first contract, the foundation for the retort 
house containing eight beds, 55 piles 12 in. by 12 in, by 
15 ft. long were driven to form the house foundation, and 
88 similar piles for the retort bench foundations. Fig. 4 
shows in diagram this arrangement, and Fig. 5 shows 
the piles in course of manufacture. 

After driving to the desired set, the reinforcement of 
each pile was cut off at the required height (1 in. below the 
top of foundations in all cases) by an oxy-acetylene cutter. 
The ground was then made up and well rammed to a level 
approximating 2 in. below the underside level of the 
beams. This 2 in. was filled in with rough concrete—nine 
parts of gravel to one part of cement—formed of gravel 
excavated from the site of the breaker pit. Thus was 
arranged a good clean bottom, facilitating the proper plac- 
ing of the steel reinforcements, and dispensing with 
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bottom shuttering for the beams. After the fixing of the 
timber side shuttering, the bars were suspended in their 
place, and concreting proceeded in the usual manner; the 
concrete consisting of five parts gravel and one of cement. 

The foundations for the power house were constructed 
in a similar manner to the retort house foundations; there 
being 66 piles, each 14 in. square by about 30 ft. long, 
connected together with reinforced concrete caps and 
beams. 

The boiler foundations consisted of a reinforced con- 
crete raft supported on footings carried down 2 ft. below 





ing. One side of the building is left open, and on thi 
side is constructed a lean-to roof of 25 ft. span extendin, 
the whole length of the building. The various plant ; 
erected under the lean-to roof, and the space under thx 
main roof is used as a drying shed. 

The concrete blocks are made of the following materials - 


Pan ash through }-in. screen on pan ash separating 
plant—z2 parts. 

Firebrick refuse from retort settings—3 parts. 

Cement—1 part. 
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the original field level and arranged so as to give a very 
low distributed load of } ton per sq. foot on the soft 
clay. 
reinforced concrete raft forming the chimney foundation. 


The foundations for the purifier house consisted of two | 


14 in. by 14 in. by 30 ft. piles at each column, with rein- 





Twelve 14 in. by 14 in. by 30 ft. piles supported the | 


| 
| 


forced concrete caps and beams, similar to the retort | 


house foundation arrangement. 
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FIG. 4.—RETORT HOUSE FOUNDATION DETAILS. 


In preparing the material, the firebrick refuse, old re- 
torts, &c., are first passed through the stone breaker and 
then ground down to the required degree of fineness in 
the mill. Both machines being close together, they can 
be operated by one man. Another man mixes the in- 
gredients in the chain spade mixer, adding sufficient water 
only to make the concrete in a semi-wet condition. Two 
men are engaged on actual block making, one making plain 





o. 





FIG. 5.—REINPFORCED CONCRETE PILES IN COURSE OF MANUFACTURE. 


Concrete Biock-MakincG PLANT. 
The plant for making the concrete blocks consisted of 
the following units : 
One 26-8.H.P. gas engine driving a line of shafting. 
One 12 in. by 6 in. stone-breaking machine. 
One 6 ft. diameter mortar mill. 
One 4 c.ft. chain spade mixer. 


blocks and the other special blocks such as returns, plinth, 
or corbel blocks. The blocks remain for 48 hours on the 
cast-iron pallets on which they are cast, and are then 
stacked in the open to mature. The total daily output of 
these four men is about 200 ordinary 18 in. by g in, by 
4% in. blocks and 75 special blocks such as 18 in. by g in. 
by g in. by 44 in. return blocks. 

The cost of making 100 ordinary blocks 18 in. by 4 in. 
by 44 in. on the above basis is as follows : 


One No. 2 hand-pressure block-making machine. : 
The above plant is housed in a building about 50 ft. cote +. o 
long by 25 ft. wide constructed of concrete blocks. The Cement. i ae ee 6 
gas engine is partitioned off by a 4}-in. wall, and drives a igs Sega 035 gg ee Re CR ern 
line of shafting throughout the entire length of the build- | Total cost per 100 blocks 27 2 
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FIG. 7.—-RETORT HOUSE IN 


On the basis of six.ordinary bricks being equivalent to | 


one concrete block, the above figure is equal to bricks at 
458. 3d. per 1000. 

Comparing the cost of laying blocks with laying bricks, 
the former are found to be considerably cheaper, though 
no actual figures are available. 


Carbonizing Plant. 


Retort House. 


The question as to whether horizontal or vertical retorts 
should be installed received the most careful considera- 
tion; and it was ultimately’ decided to erect horizontal 
retorts in three tiers; one reason for this being a request 
from the City Authorities to keep all buildings as low as 
possible. From the point of view of cost, and rapidity of 
manufacture and erection, there was no serious alterna- 
tive to a steel frame building. A departure from conven- 
tional design was the substitution. of concrete blocks for 
the usual brick panelling. This blockwork was arranged 
entirely to encase the steelwork, and it enhances con- 
siderably the external appearance of the building. 

The first section of the retort house building (Fig. 6) 
was 120 ft. 3 in. long by 69 ft. wide by 46 ft. high to 
eaves and arranged with stage floor and continuous over- 
head coal hoppers. The stage floor was constructed in- 
dependently of the retort bench work, in order to avoid 
expansion troubles. Figs. 7 and 8 show the retort 
house during and after construction. 

The first retort bench consisted of eight beds each of 
eight retorts 24 in. by 17 in. by 22 ft. long. Each retort 
is capable of carbonizing up to 36 cwt. per day in two 
periods of 12 hours, though it is found that the best results 
are obtained when carbonizing 30 to 32 cwt. per day. 
The author decided to instal the well-known Klonne type 
of regenerator, from his experience of this pattern extend- 
ing over some twenty years, and the satisfactory results 
obtained as regards both fuel used and life of settings. 

The producer projects some 3 ft. in front of the general 
face of setting, to facilitate charging. Each producer has 
a grate area of 16} sq. ft., being 1°1 sq. ft. per ton of coal 
on the basis of 36 cwt. per retort per day, the grate being 
formed of 1 in. x 2 in. bars sloping at an angle of 40°. 
The ash pan is formed of blue bricks set in cement. With 
a projecting producer, hot coke is fed direct from retorts 


without assistance, and gives an even thickness of fuel | 


bed, from front to back of grate, at all times. 

In order to keep the capital cost as low as possible, 
moulded fireclay retorts of Stourbridge manufacture were 
installed, with firebricks from the same locality, except 
the blocks and bricks in the combustion zone and the pro- 
tecting-shields for the retorts, these being of silica. 

The main buckstays carrying the coal hoppers are of 
18 in. by 7 in., and on the other side 16 in. by 6 in. rolled 








COURSE OF CONSTRUCTION. 


steel joists. The cross buckstays carrying the hydraulic 
mains are of 14 in. by 6 in. rolled steel joists. 


Retort Bencw MoOunrtTIinGs. 


A cast-iron sleeve 6 in. deep is built in the setting—this 
sleeve has attached six j-in. diameter square neck bolts 
for attachment of the mouthpieces. The ascension pipes 
are 6 in. in diameter, two to each retort. Cort’s anti- 
dip valves are employed on each ascension pipe. These 
are of the latest pattern; the inner fixed sleeve being of 
5 in. diameter, and the outer moving sleeve of 6 in. dia- 
meter, operated from the stage floor by drop levers. With 
the valve in the working position, the ascension pipe is 
completely unsealed. In the off position the pipe has 1} in. 
seal. 

Two separate hydraulic mains, 2 ft. 6 in. by 3 ft. by 
11 ft. 6 in. long, are provided to each bed, with 4-in. tar 
valves communicating through an 8-in. tar main to a 














Pig. 8.—Retort House, Mess Rooms, Wagon Tippler House, &c. 


rectangular steel tar tower. Two 1o-in. gas offtakes from 
each bed communicate through hydraulic main valves to 
two 15-in. diameter collecting gas mains joined together 
at two points by 18-in. diameter bridge mains, to which 
are attached the inlets of the retort house governors. 
Either one or both of these governors can be in operation. 
The position of the governors with both in operation 
allows of a very even pressure throughout the bench. 
Both governor outlets communicate to a 24-in. mild-steel 
condensing foul gas main. 

Weak liquor is circulated intermittently through each 
hydraulic main, and a 2-in. liquor supply is connected 
through a plug cock directly to each 8-in. tar main, for 
the purpose of flushing the tar system daily. 


Coat HANDLING. 


The sidings are constructed as shown on the General 
Plan (Fig. 2), and arranged so that the works lovomo- 
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live operates on the works side of the wagons. Provision 
is made on the main ‘‘in’’ road for a train of 25 coal 
wagons of 20-ton capacity. This train is delivered inside 
the Company’s boundary by the Great Western Railway. 
The works locomotive takes the loaded coal trucks from 
the train and across the switch on to the ‘‘ out’’ road, 
where, after being weighed and tipped, the empty wagons 
are coupled to the train standing on the ‘ out ”’ road. 
Spare lines are provided for mixed traffic, coke loading, 
and coal storage; also a loop line connects both works. 

The works locomotive is the design and manufacture 
of Messrs. Peckett & Sons, Ltd., of Bristol, with 9-in. dia- 
meter cylinders by 14 in. stroke and worked with a boiler 
pressure of 160 Ibs. per sq. in. 

The locomotive steam crane used for putting coal into 
stock and taking out of stock is of the design and manufac- 
ture of Messrs. H. J. Coles, Ltd., of Derby, and is cap- 
able of lifting 1 ton at 30 ft. radius. The grab is of 
10 cwt. nominal capacity. 

The rotary tippler (Fig. 9) can completely reverse a 
standard coal wagon containing 20 tons of coal. The 
clamping of the wagon is electrically operated through 








Fig. 9.—Rotary Wagon Tippler. 


suitable worm reduction gear. The time of operation is 


as follows : 
30/130 secs. depending on the size of wagons ; 


the larger the wagon the shorter 
the time. 


Clampihg time 


Tipping time . 
Returning . 


45 secs. 
35 secs, 


The tipping motor is of 8 H.P., and each of the two 
clamping motors of 4 H.p. The smoothest working is ob- 
tained with the standard large-capacity wagons. 

The receiving hopper, of 20 tons capacity, is arranged 
immediately below the tippler in the breaker pit. The 
coal breaker is fed by means of a variable throw jigging 
feed, and is of the four-roll type directly geared to 15 H.-P. 
‘* Lancashire ’’ motor, Brookhirst controlled. 

A 30-ton per hour capacity bucket type elevator dis- 
charges the coal on to a push-plate conveyor feeding into 
the continuous hoppers situated over each bed. The ele- 
vator and conveyor drives are coupled together, the motor 
being of 15 H.p. With the push-plate conveyor there is 
no need for a permanent top coal man, as in normal opera- 
tion all the conveyor slides are open, and the natural slope 
of the coal prevents overfilling. There is, however, room 
for improvement with most makes of push-plate conveyor 
from the point of view of smooth silent operation. 

A 30-ton hopper is arranged at each bed, forming the 
continuous hopper of 240 tons capacity, or 48 hours’ 
supply. The outlet slides are operated from the charging 
machine platform. During test runs of different types 
of coals the outlet doors of any individual hopper can be 
locked by a simple device which has proved very useful. 

The charging machine is of the well-known De Brouwer 
type, and is fitted with a 3-ton receiving hopper. The 
machine is operated by a 6-H.p. charging motor and an 
I1I-H.P. travelling and hoisting motor. 

The discharging machine is the well-known Jenkins De 
Brouwer discharger fitted with their improved solid type 
of chain. The discharging motor is of 11 H.P. and the 
travelling and hoisting motor of 11 H.r. Both machines 





are fitted with the ‘‘Oxford’’ safety device, to preveut 
the hanging frame falling should either of the hoisting 
chains break. 


COKE HANDLING PLANT. 


Four retorts are dealt with at a time. These are pushed 
out consecutively into four coke trucks waiting beneath 
the stage floor. .\s the cascade of hot coke slides down 
the chutes it is met with water from the fixed sprays, and 
is quickly quenched. Under proper working conditions 
there is no need for the trucks to become overheated. 

Difficulty was experienced at times with the steam re- 
sulting from the rapid quenching of the coke, due to the 
direction of the wind, which prevented the steam escaping 
from the ventilators provided for the purpose. This, 
however, has been overcome by the installation of a Sturte- 
vant steam removal plant, which consists of a suction duct 
with damper-controlled openings opposite each coke 
chute. This duct is connected to the suction side of a 
large fan, the outlet from which is carried above the 
eaves of the retort house. The fan is driven by a 35-B.H.P. 
motor giving a fan speed of 750-800 R.P.M. 

The four trucks form part of a wide rope haulage sys- 
tem, the driving of which is effected by three turns of 
the wire rope around an electrically driven 5-ft. diameter 
haulage drum. ‘The haulage rope commences at the front 
of the first truck, runs over rollers the full length of the 
coke storage gantry, and returns overhead (immediately 
under the stage floor), then it has three complete turns 
around the 5-ft. diameter drum, and finally is linked up to 
the last truck, so completing the system. 

Special attention was paid to the design of the coke 
trucks. Those on the old works are of the rotating body 
side-tipping type, necessitating, at times, two men to 
empty. This is due mainly to the fact that if the centre 
of rotation is arranged’ correctly for the body and a 
normal full load, then, when the load is less than normal, 
the action of the weight is too much for one man. It is 
surprising also how the continual side tipping loosens the 
wheel fixings and affects the wear of the bearings on the 
one side. Of course, this results after long periods of work. 
Considering the foregoing, and also the increased weight 
of charge, it was decided to develop a fixed body, easily re- 
newable, with bottom doors. The body is rectangular, 
4 ft. 6 in. wide by 5 ft. long, with the base hoppered down 
to 1 ft. 6 in. wide by 2 ft. 6 in. long. Double leaf doors 
and lever operating gear are mounted on the chassis. 
The 3-in. mild steel plate body is capable of being easily 
removed without interfering with the door operating gear. 

The electrical operation has been carefully developed, 
and is worthy of mention. It is push-button controlled, 
and has proved very successful in operation. A similar 
system has been in use on the Old Works for seven years. 
Sets of three buttons (‘‘ Forward,’’ ‘‘ Backward,’’ and 
‘* Stop’’) are arranged at convenient points along the 
gantry ‘and in the cellar. The ‘‘ Forward”’ and ‘‘ Back- 
ward ’’ contactor gearing is interlocked. Only one sys- 
tem can be engaged at a time. Limit switches are ar- 
ranged at either end of the coke runway, in order to 
prevent accidental over-running of the trucks. A special 
switch is provided at the drum to prevent accilental 
crossing of the rope. 

The haulage motor is of 35 H.P. running at 800 R.P.M., 
and is reduced by worm and machine-cut spur gearing to 
drive the 5-ft. diameter rope wheel at 15 R.P.M., thus 
giving a coke truck speed of 235 ft. per min. 

Average time of operation : 


Out ; ; 15.75 secs 

(i a : . =e 

Return 45/75 1 

Length of cable tooo ft. ; varies with length of building and run 
Costofcable . . . £26 

Life of cable . 12 months 

Life of bogey bodie \bout three yeal then re-sheeted 


Fig. 10 shows a section through the coke handling and 
screening plant, and Fig. 11 the general view after com- 
pletion. 

It was decided to construct the coke storage gantry of 
reinforced concrete, in order to withstand the wear and 
tear experienced when handling coke. A _ one-in-four 
gradient immediately outside the retort house continues 
to a height of 20 ft. above yard level. Six bays, each 
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FIG. 10.—SECTIONS THROUGH 


24 ft. long, and each capable of containing 140 tons of 
coke, form the main coke storage. It was not considered 
necessary to arrange the storage bins so that the whole 
of the coke could be telpher-handled, as a considerable 
trade is done by merchants and others fork-loading from 
the main store. At the railway side of each coke bin is 
arranged a telpher skip loading gear of a semi-automatic 
nature. All screening, breaking, and rail loading is 
effected by the telpher and screening plant. It will be 
noticed that only cold coke is handled by the telpher. 
This will have a very important bearing upon the repairs 
and maintenance of the plant. The telpher track is some 
52 ft. above yard level, and with the next extension will 
form a complete loop with switch to boiler house. At the 














Pig. 11.—Coke Handling and Screening Plant after Erection. 


moment the telpher is used only for the handling of the 
coke to the screening plant. 
The telpher is of the mono-rail type : 
Travelling speed 500 ft. per minute 
ee eee ee 
Lowering speed ... =... «+ 190 
Hoisting motor 20 H.P. 
Reaeummneter 6 lw lk Kt le Ove 
and is capable of twenty complete journeys per hour, each 
journey with 25 ecwt. of coke. An automatic centrifugal 
lowering brake is included in the telpher machine, in 
order to prevent the accidental dropping of the load. 
The screening plant arrangement has been carefully 
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COKE HANDLING PLANT. 


developed. A small hopper receives the load of coke from 
the skip. Beneath the hopper is situated a jigging feed 
with a two-way slide embodied, whereby the coke can be 
passed to a large mesh rotary screen; the smalls being 
dealt with in the main rotary screen. In the alternative 
position of the two-way slide, the whole of the coke is 
passed through a cutter and the main rotary screen. A 
direct-geared motor of 15 H.P. provides the motive power 
for the whole of the screening plant. 

The main overhead storage bunker for screened coke is 
of reinforced concrete with 1}3-in. blue brick tiling on the 
inside. The total capacity of the bunker is 65 tons. 
Chutes are provided in the side of each hopper for sack 
loading. 

The capital outlay for the telpher arrangement was 
actually less than for a scheme embodying cross conveyor 
in front of coke store and elevator to screening plant. 
This was mainly due to the fact that with the telpher 
scheme an expensive pit, receiving hopper, jigging feed, 
&c., were not required. There is no comparison between 
the two arrangements regarding maintenance cost. Also, 
with the telpher machine there is no breakage of coke. 


Pan ASH SEPARATOR. 


The pan ash separator is of the ‘‘ Retriever ’’ type. 
In this plant the separation of the clinker from the com- 
bustible fuel is effected by the agency of swirling water. 
After initial screening the materials to be separated are 
fed to a tank in which a propeller maintains a vortex of 
water. The lighter constituents are floated by the energy 
of the swirling water over a weir into a basket ejector 
screen, and deposited into a hand barrow. The separated 
clinker and dross sinks to the bottom of the tank and is 
delivered by a dredger elevator to a convenient position. 
Only about 30 gallons of water per hour are required to 
work the plant, which has a nominal capacity of 4 tons 
per hour for pan ashes and 2} tons per hour for washing 
breeze. The drive of this plant consists of a 5-H.P. motor. 


CONDENSERS. |! 


The 24-in. diameter mild steel condensing main conveys 
the crude gas from the retort house to the condensers. 
Provision is made for two water-cooled condensers, each 
of 2-million capacity with 24-in. valves and connections. 
One only is installed at present. 


Power House (Borter, EXHAUSTER AND GENERATOR, 
AND Pump House.) 


In designing the power house (Fig. 12) an endeavour 
was made to centralize the use of steam, and to confine 
its use as far as possible, if not entirely, within this build- 
ing. This aim has been carried out with the exception of 
the steam supply to drive the rotary scrubber; the latter 
being situated just outside the pump house. The use of 
steam has been restricted to the generating of electricity, 
and driving the exhausters, pumps, and the engine driv- 
ing the rotary scrubber. All other power throughout the 
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works has been supplied by electricity generated from low- 
grade fuel by the steam-driven sets in the power house. 
The over-all dimensions of the power house are 
139 ft. 3 in. long by 55 ft. wide by 27 ft. to the eaves, 
and it comprises a boiler house 66 ft. iong by 55 ft. wide, 
at present containing two John Thompson’ dish-ended 








Fig. 


13.—Belliss & Morcom’s ‘‘C’’ Type Compound Engines 
Switchboard. | 


Lancashire boilers 30 ft. by 8 ft. 6 in. diameter, each 
complete with Goodrich & Hamlyn ‘‘ Simoon’’ pressure 
furnaces designed to burn fine coke breeze. Patent series 
flow unit superheaters designed to give 100° superheat are 
fitted in the flues. Provision is made for duplication; and 
the setting for one additional boiler is partly completed. 
The boilers and all steam and exhaust pipes are covered 
with 85 per cent. magnesia insulating material having a 
final coat of hard-setting composition. 

Communicating with the boiler house is the exhauster 
and generator house, 46 ft. long by 55 ft. wide by 27 ft. 
to the eaves. This house is a stage floor one with cellar 
for connections, and is designed to accommodate all the 
necessary plant for the complete 4 million c.ft. per day 
coal gas section. At the moment it contains two sets of | 
Belliss & Morcom ‘“‘ C ’’ type compound engines, 145-150 
B.H.P. each, direct coupled to a ‘‘ Lancashire’’ dynamo 
of 100 KW. at 220 volts, with switch board comprising two 
generator panels and six main feeder panels (see Fig. 13). | 
There are also two 35-B.H.P. steam engines, each direct | 
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12—SECTION THROUGH POWER HOUSE, &c. 


coupled to one 80,000 ¢.ft. per hour single-bladed Bryan 
Donkin exhauster. These engines are of sufficient size, 
and foundations are already in for adding another ex- 
hauster of 100,000 c.ft. per hour on the opposite side 
when necessity demands. Both the exhausters and the 
engines are fitted with automatic forced lubrication, and 
metallic packing is fitted in all glands, owing to the 
superheated steam. 

The steam range from the boilers is of solid-drawn steel 
tubing with steel flanges screwed and welded. A special 
feature is the provision of an emergency saturated steam 
supply to the exhausters and the feed water pumps direct 
from the boiler side of the main stop valve. This house also 
cortains the boiler feed pumps, which are of the ‘‘ Weir ”’ 
type and are in duplicate; each pump being capable of de- 
livering 1400 galls. per hour against a pressure of 150 lbs. 
per sq. in. In the celiar of this building the whole of the 
exhaust steam is collected in a 1o-in. exhaust main, and 
passed through a Uolden & Brooke exhaust steam water 
heater, which raises the temperature of the feed water to 
boilers to 140° Fabhr. 

Communicating with the engine house is the pump house 











Fig. 14-—Interior of Pump-House. 


(Fig. 14), 26 ft. long by 57 ft. wide by 50 ft. high over-all. 
This building has two floors in addition to the stage floor 
and cellar. The top floor carries the main water storage 
tank, of 40,000 galls. capacity, and the weak liquor tank 
for the supply of liquor to the retort house. The inter- 
mediate floor carries the tar and liquor loading tanks, 








732 


GAS JOURNAL. 


[JUNE 12, 1929. 











FIG, 


each of a capacity of 12,500 galls., and the soft water tank 
for the water to the boilers. 

On the stage floor there are at present two Lee Howl 
** Tipton ’’ pumps, each of 7ooo galls. per hour capacity, 
with 4-in. suction and delivery for the water service, and 
three 4-in. tar and liquor pumps (each of 1500 galls. per 
hour capacity when pumping tar, and 3000 galls. per hour 
when pumping liquor) of the same manufacture, together 
with a ‘‘ Permutit’’ filtering and softening plant. All 
water is filtered, and the supply to the boilers is softened. 

The cellar, like the one under the exhauster house, is 
well ventilated, giving easy access to all gas, exhaust, 
steam, and water pipes, and to electrical conduits. Figs. 
15 and 16 show the power house, boiler house, and pump 
house in course of construction and after completion. 


WATER SuPPLY. 


The works water supply is taken from the River 
Thames, which flows within 50 yards of the new works 
pump house. The river water flows into a cast-iron tank 
fitted with a strainer, to keep back any weeds, &c., and 
from this tank it is pumped through a 7-ft. diameter pres- 
sure sand filter into the main water storage tank. After 
periods of rain, and in times of flood, the river contains 
a great deal of suspended matter, all of which is taken 
out by the sand filter. As the latter becomes choked it is 
washed out by a reverse flow of filtered water from the 
main tank, the whole process of cleaning the filter taking 
less than half-an-hour. 


BorterR WatTER Supp ty. 


The Thames water at Oxford contains about 24° 
of temporary hardness and 2° permanent hardness, and 
gives considerable trouble with a lime deposit inside the 
boilers if the feed water is not previously treated in some 
way. To mitigate this trouble a 3 ft. diameter non-syn- 
thetic type ‘‘ Permutit’’ plant was installed. A supply of 
filtered water from the main overhead water tank is passed 
“through the ‘‘ Permutit ’’ bed, which has a base-exchang- 
ing action on the water. The temporary hardness, due to 
the presence of carbonates of lime and magnesia, is con- 
verted into sodium bicarbonate. The permanent hardness, 
due principally to the presence of sulphates of lime and 
magnesia, is converted into sodium sulphate. These 
sodium salts are soluble, and form no deposit in the 
boilers. 

After a while the exchangeable sodium in the ‘ Per- 
mutit’’ is replaced by calcium and magnesium from the 
unpurified water. It is then necessary to regenerate the 
filter by passing through a solution of common salt 
(sodium chloride), which has the effect of again restoring 
the sodium in the ‘‘ Permutit ’’ bed. The plant installed 
will treat about 4000 galls. of water between regenera- 
tions. The amount of salt required for each regeneration 





15-—POWER HOUSE, BOILER HOUSE, AND PUMP HOUSE IN 








COURSE OF ERECTION. 


is 34 Ibs., which at 3d. per lb. amounts to 8$d. per re- 
generation, or about 2d. per 1000 galls. for water at zero 
hardness. It is not desirable, however, to soften the feed 
water to this extent. 

The soft water leaving this tank is taken to a boiler 
feed tank of about 5000 galls. capacity, where the flow is 
controlled by a ball cock, so that the amount passing 
through the softening plant is governed by the feed water 
drawn from the tank by the boiler feed pumps. 


SAFETY SEAL. 


A 10-in. diameter pipe from the outlet of the exhausters 
is water sealed in a special vessel provided with a 1o-in. 
diameter vent to atmosphere. This vessel is fitted with an 
adjustable depth of water seal, so that in no case can the 














Pig. 16 —Power House, Boiler House, and Pump House after 
completion. 


exhausters be subject to a greater pressure than that to 
which the water seal is set. Also, this seal is set so as 
to blow first in the case of any extra pressure arising, 
and it prevents the unsightly appearance when tar and 
liquor seals of washers or scrubbers blow from exces- 
sive pressure, 

Wert PuwRIFICATION. 


Provision is made for the gas stream, after leaving the 
exhausters, to be divided up into two 2 million c.ft. per 
day streams. Hence the wet and the dry purification plant 
and the station meter so far installed are for 2 million c.ft. 
per day only. 

The wet purification plant consists of one Livesey 
washer followed by one Whessoe rotary scrubber 8 ft. 
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FIG. 


diameter by 25 ft. long in two sections. Weak liquor 
is introduced into the first section and clean water into 
the second section. The last bay is temporarily used for 
treating the gas for naphthalene. 

There are two circular cast-iron underground tanks, 
each 20 ft. in diameter by 10 ft. deep, one being for weak 
liquor and tar separation, and the other for strong liquor 
for pumping into the main storage tank. 


Dry PuRIFICATION. 


The dry purification plant consists of five boxes in line, 
each 35 ft. by 30 ft. by 6 ft. deep with three tiers of grids; 
the fifth box being arranged as a catch box. All the boxes 
are fitted with Walker ‘‘ Duplex ’’ and reverse flow valves 
for upwards or downwards working or forward or back- 
ward rotation. A revivifying floor 30 ft. wide is arranged 
along each side of the boxes, and a Crone Taylor oxide 
disintegrator of 15 tons per hour capacity is provided for 
dealing with the oxide as it comes from the purifiers for 
revivification. This machine is driven by a 15-H.P. ‘‘ Lo- 
thermo ’’ motor. 

Over the revivifying floors are the main tar and liquor 





17 —SECTION THROUGH PURIFIER HOUSE, 


storage tanks which form the roof. These tanks are of 
cast iron, each 166 ft. long by 27 ft. 6 in. wide by 6 ft. 6 in. 
deep, each giving a capacity of 173,000 galls. Creosoted 
timber covering is provided over the tanks. Fig. 17 shows 
a cross-section through the purifier house. 


METER AND GOVERNOR HOUSE. 


Fig. 18 shows a cross-section through the meter and 
governor house. The main building is 106 ft. long by 
35 ft. wide by 31 ft. high, and is of the stage floor type 
with cellar beneath, as in the case of the power house. 
Provision is made in the meter house for another wet 
station meter of 100,000 c.ft. per hour capacity. 

The governor house has been particularly developed, 
centralizing the whole of the inlet and outlet valves to 
the three gasholders, with provision for adding a further 
two. The make of gas from both works communicates 
with a 36-in. diameter trunk main, to which is connected, 
through worm and rack valves, all the main inlets to 
gasholders. The outlets from all gasholders are similarly 
connected to a 36-in. trunk main supplying the three dis- 
trict governors. A safety by-pass governor loops these 
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FIG.—18. SECTIONS THROUGH METER AND GOVERNOR HOUSE. 








734 GAS 


JOURNAL. 


[JUNE 12, 1929 





two 36-in. mains, and is weighted so as to open auto- 
matically when the pressure in the outlet main (inlet to 
governors) falls to 6 in., thus minimizing the humamerror. 
Fig. 19 shows the interior of the governor hovse. . The 
three station governors in this building are 18 in. in dia- 
meter, of Parkinson & Cowan design and manufacture. 
A 24-in. auxiliary station governor, connected only to the 
largest gasholder, is situated in the booster house ad- | 
jacent, and is an additional safeguard should any repairs | 
be necessary in the main governor house. 

The booster is a gas-engine driven exhauster of 40,000 
c.ft. per hour capacity, for pumping gas from uncupped 
holders when required. 

TemMPpoRARY MacuHiNne Suop. 

The basement of the meter house is temporarily used 
as a machine shop, and the undermentioned machine tools 
are housed therein : 

One 8} in. centre lathe ro ft. gap bed. 
One 3 ft. radial drilling machine. 

One 16-in. stroke shaping machine. 
One heavy duty sawing machine. 

One tool grinding machine. 

The power is supplied from a 6-H.p. motor, through 

** Skefko’’ line shafting. 

Cost or Work. 
gives the detailed cost of 
The total 


The schedule appended 


carrying-out the work described in this paper. 
cost of which amounted to £105,116. 





Fig. 19.—Interlor of Governor House. 
CoaL, 
The coal used for carbonizing is obtained from the 


collieries—mainly the South—and consists of 
40 per cent. screened coal, 38 per cent. washed nuts, and 
22 per cent. washed peas. No attempt is made to mix 
these various grades of coal. 

An approximate analysis of the above mixture, 
ceived, is as follows: 


Yorkshire 


as re- 


Per Cent. 
Moisture ' ee ‘ ‘ 2°5 
Volatile matter wns 30°0 
Fixed carbon "a ae oe 61°9 
_ eee “an Lar ee ee 4 ee 5°6 
100'o 


The results obtained are set out below: 

Table No. 1 gives the ¢ carbonizing results over a period 
of eighteen months from six months after gas-making 
commenced, with four to eight settings in operation. 


Tasre No. 1.—Carbonization Results. 


Average quantity of coal carbonized oe setting per 
day 


‘ 12°056 tons 
Average calorific value of gas take n every hour from 


recording calorimeter, 484°8 (say) . 485 B.Th.U. 
Coke sold per ton of coal carbonized, gross 11°84 cwt, 
Breeze (4 in. to 1 in.) sold per ton of coal carbonized, 

gross 0°39 cwt. 
Fine breeze andr recovered ‘coke use d on boile rs ‘per r 

ton of coal carbonized, gross ‘ 1°57 cwt. 
Tar made for sale per ton of coal carbonized . 11°3 galls. 
Liquor, 5° Twaddell ,, po es 28°7 galls. 


Corrected to 


Normal 
Pressure and 
Per Meter. Temperature. 
Make of gas in c.ft. per ton of coal carbonized 14,930 15, 396 
therms _,, a ” 72°41 74°66 


It is a very difficult matter over an extended period ¢ 
obtain an accurate figure for dry coke made per ton . 
coal carbonized, or the quantity used in furnaces; 
utilizing the average laboratory test of fixed carbon : 
ash in the coal of 674 per cent. the yield of coke per jon 
of coal amounts to 13°5 cwt., assuming, of course, that .|| 
volatile matter has been driven off as in the laborat.;; 
tests. In practice, however, the coke contains 2} per cent. 
to 3 per cent. of volatile matter. This, therefore, s::)- 
stantiates the usual figure taken of 14 cwt. dry coke yield 
per ton of coal. 

From numerous tests the coke as sold contains on an 
average 10} per cent. of moisture, and the $ in. to 1 in. 
breeze 17 per cent. The fine coke breeze and recovered 
coke used on boiler 20°3 per cent. 

Utilizing these figures the dry coke yield is apportioned 
as follows : 


Qa. ae mh O 


Coke sold bt¢ 10°59 cwt, 

Breeze (4 in. to 1 in.) sold - oer nm = 

Breeze and recovered coke used on boilers re. < 
12°16 

Used on furnaces . 1°84 
14°00 


Table No. 2 gives the thermal balance reduced from 
eighteen months’ working results; the calorific values 
being determined where possible with a Mahler-Donkin 
bomb calorimeter. 


Taste No 2.—Thermal Balance Reduced from Etghteen 
Months’ Results. 





B.Th.U. per T of 
Distribution of Heat Coal. — 


Coal— 
Average calorific value of 36,000 tons 14,050 
B.Th.U. per Ib. as delivered. 
*. Potential heat energy in 1 ton of coal as delivered 31,472,000 
Carbonization products— 
Gas, 74°66 thérms per ton en 7,466,000 
Tar, 11°30 galls. per ton at 16,000 B. Th. U. per Ib. ; 
sp-gr., 1°20 . . 2,169,000 
Coke and breeze, 14°000 cwt. per ton at 13,042 
B.Th.U. per Ib. ; 3 20,450,000 
Ammonia, retort carbon, "&e. (not included) —-_ 30,085,000 
Conversion efficiency - 95°6 per cent. 
Products used on works in process— 
Coke for heating retorts, 2°05 cwt. ; less 0°21 cwt. 
recovered = 1°84 cwt. at 13,800 B.Th.U. per lb. 2,844,000 
Breeze and recovered coke, being total power, 
1°25 cwt. at 11,200 B.Th.U. per lb. . 1,568,000 
—————— 4,412,000 
Products for sale— 
Gas, 74°66 therms. . ' 7,466,000 
Tar, 11°30 galls. at 16,000 B.Th.U. per Ib. ; sp.gr., 
1°20. .  % | 2,169,000 
Coke, 10°59 cwt. at 13, 150 B. Th. U. per Ib. 15,597,000 
Breeze, 0°32 ,, 4, 12,300 “ os 441,000 
25,673,000 


Commercial efficiency (neglecting ammonia, &c.), 
= 81°7 per cent. 


Table No. 3 gives carbonizing results for eight settings 
in operation utilizing the average coal carbonized per set- 
ting, and the results obtained per ton of coal over the 
period of eighteen months. 


TaBLe No. 3.—Carbonization Results (Eight Settings in 


Operation). 
Coal carbonized per day (8 X 12°056). 96°45 tons. 
Per Meter. Corrected. 
Gas made per day in c.ft. 1,440,000 1,485,000 
- “~“ «@ »  therms 6,984 7,201 


Table No. 4 gives retort house labour costs with eight 
settings in operation based upon the results shown on 
Table No. 3. (The author might mention that 74 per cent. 
better results are regularly obtained over periods of full 
work—i.e., no scurfing, no missing of retorts at week- 
ends, owing to holders being full, &c. This remark ap- 
plies to coal carbonized per day, make of gas per setting 
per day, and labour charges per ton, per rooo c.ft., anc 
per therm.) 

It is estimated with twelve settings in operation the 
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average cost of labour will be reduced by 21 per cent., The results obtained from the pan ash recovery plant 
to about o'14d.. per therm. are as follows : 
TasLe No. 4.—Retort House Labour Costs (Eight Settings 


55°63 per cent. coke (used on boilers). 


in Operation). 20°94 ,,  ,, fine ashes (used for concrete block making). 

b f sie 23°43», ,, Clinker (used for rough filling or concrete, or can 
Number of men per day mel ny Bg Bn nd a be passed through stone breaker and used for making concrete 
Labour cost per day. . ce te ow w oa See blocks) 

je eT coal a Ba. AN Ge Sees Tn 13° 28d. : 
Per Meter. Corrected. ~ ° ° 
Pence. Pence. Seven cwt. of pan ashes is on an average removed daily 
are ee re eae from the furnaces, and the labour cost when handling 
a - re se «6 «ee ** o's ‘ o'18 


25 tons per day amounts to 8°6d. per ton of pan ashes; 
or, charging all labour to coke recovered, 15°45d. per 
ton of coke. 


Therms permanday ... . é with ae o- 655 
Table No. 5 gives net cost of coal per 1000 c.ft. and per 





T ether with retort house labour an ] : . 
—_ together w t house labour and coal per Table No. 7 gives power house labour and fuel costs 
therm. with eight settings in operation. 
Taste No. 5.—Coal and Retort House—Labour Costs. 
s. d. TasLe No. 7.—Power House Labour and Fuel Costs 
Cost of coal per ton delivered sidings . 27 6 : : > : 
Cost of fuel for shunting, labour shunting, (Eight Settings in Operation). 
tipping, and elevating, perton. . . . . o 2 
me Number of men per day yo Geer 3 
Gross cost of coalin hopper, perton . . 27 8 Og OS ee a ee ee 
Less: Average value obtained for residuals Fuel Fa 6 Wie pe Oe. «wi ute eae ae 
over the past five years, including strike year, Labour cost per ton of coal fe ee ote ie” ee ee 3° 64d. 
674 percent. of costofcoal. . . . : 1 8 Fuel ie ae ee ie Cee oe” mn 6 eee ee ee 3° 21d. 
Net cost of coal in hopper perton . . . 9 0 Pen Meter:.. -Garcected 
Per Meter. Corrected. Pence. Pence. 
Pence. Pence. : i 
Eee nes ee MOEN ria a Labour and fuel cost per tooo c.ft. . . . . 0°45 be | O46 
NE . P ame oe Saige aioe LA ea =: nah A diay aa o MMR se ec ew ct kw OD 6S ORD 
= wa es 9 49 + 1°44 
Retort house labour and coal per therm. . . G7. «« Gs 
Table No. 6 gives other costs in conneétion with the It is estimated with twelve beds in operation the labour 


cost will be reduced by 33 per cent. 
Table No. 8 gives the working results of the boiler and 
power plant over a period of eighteen months. The fuel 


handling of coal and coke. 
TaBLE No, 6.—Other Costs in connection with Coal and Coke. 





Pence per Pence per used being approximately 20 per cent. coke recovered 
on. . . 

Stocking coal— from pan ashes and 80 per cent. of fine coke breeze 
hn a (twomen). . - - + + + + + 2°06 through 4-in. square wire screen; the mixture containing 
uel for crane . ‘ ° ° . ° ° P ° ‘ oO bs ad . " 

a 2°65 20°3 per cent. of moisture and 18°6 per cent. of ash, with 
Taking coal from stock— a calorific value of 8950 B.Th.U. per Ib. as fired. 
Lote. th aera Ln ryt "Oe SURED nye It will be noticed the cost of producing steam amounts 
—— 2°02 to 10°8d. per 1000 Ibs. of steam, and the cost of generat- 
Coke out of store to loaded and screened into ing electricity 133d. per unit, owing to the average load 
truck, or broken and sized into truck labour 2 “ ° ° 
Se 5. in: oo? so ae ae ete 1°51 on generator being only 12°3 per cent. The maximum 


Taste No. 8.—Working Results of Boiler and Power Plant at New Works over Eighteen Months, 
TOTAL GAS MADE DURING THE PERIOD OF THIS TEST, 528,125,000 C.FT. = 966,000 C.FT. PER DAY. 











Period of Test Fuel to Boilers Feed Water Water Costs (Salt Labour Charges to Boilers Electricity Oil to 
— (Coke Breeze). Evaporated. Used) and Power. Generated. Generators. 
547 days 2762 tons 2,883,850 galls. 7880 lbs. Total, 1s. 28d. per hour 107,558 units | 212 galls. 


N.B.—8750 hours} 























| running time 
— Ex- To 
| To Steam.| hausters, | p)-: 
| Pumps, &c. Electrical. 
Reduced to 1 | 
average hour 471°4 lbs. 2197 Ibs. | 0’6 Ib. 11od. 2°125d. 150d. 12°3 B.O.T. Unit] 0°24 gall. 
| —————.) hour = 12°3 per | 
Reduced to 4°66 Ibs. = 5°44 : cent. full load 
Ib. fuel 1 Ib. Ibs. eq. evap. 
Cost OF 1000 LBs, STEAM. Cost OF GENERATING ELECTRICITY. 
Average boiler pressure 140 lbs. per sq. in. (superheated 50°). Full load = 100 KW.-H. Actual load, 12°3 
Cost at the fol- oe . - 2 h 
lowing prices : Nominal capacity of boiler, 5000 Ibs. per hour. | _ per cent. 
Actual load, 2197 Ibs. per hour. } Costs per running hour (12°3 per cent. load). 
- Steam (one average hour). d 
“vy at 5s. per ( 8 rt Steam (actual ‘‘ Bellis '' chart 
on > ° " . ° 
. Fuel, 471°4 lbs. at 5s. perton . 12°60 figures), 1300 Ibs. at 10°8d.= 14°04 
= at #d. per = Sait, 'o°6 Ib. atid. perlb. . . 0°15 | Oil, 0°24 gall. at3s. . . .= 0°86 
— Labour, 11d. per hour . . . 11°00 Labour, 1'50d. perhour. .= 1°50 
Oil at 3s. per a ion 
gall. Perhour . . 23°75 = 2197 lbs. steam At 12°3 KW.-H. load. . 16°'40perhour 
. Cost of steam per 1000 Ibs. = 10°8d. .". Cost per B.O.T. Unit 1°33d. 
THERMAL EFFICIENCY OF STEAM BOILER PLANT. 
HEAT SUPPLIED. HEAT DELIVERED. 
FUEL— STEAM— 
20 per cent. recovered from pan ash separator. At 140 lbs. boiler pressure + 50° superheat. 
80 per cent. breeze through 4 in. square mesh. Total heat in 1 lb. of steam = 1200 B.Th.U. 
Moistue = 20°3 percent.) .., _ Less sensible heat in 1 Ib. 
Ash 18°6 per cent. } C.V.'= 8950 B.Th.U. per Ib. of feedwater... .=—098 _,, 
Plussuperheat . . . . 6s =. 
1130 ~=,,_: per 1 Ib. of steam. 
Heat in 1 Ib. of fuel as fired = 8950 B.Th.U. | .'. At 4°66 lbs, of steam per Ib. of fuel 5266 B.Th.U. 


WwW rotking boiler ‘eliiciency 4 58° 8 per cent. 
iediuiding feed watertheater = 63°8 han < cent. 
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TaBLe No. 9.—Working Results of Boiler and Power Plant at New Works over One Month. 


TOTAL GAS MADE DURING THE PERIOD OF THIS TEST, 41,201,000 C.FT. (UNCORRECTED) = 1,330,000 C.FT. 


PER DAY. 





Fuel to Boilers 
(Low-Grade 
Breeze). | 


Water Costs 
(Salt Used). 


Feed Water 


Pe “est. 
riod of Tes Evaporated. 





Oil to 
Generators. 


Labour Charges to Boilers 
and Power. 


Electricity 
Generated. 





Dec., 1928. 265,608 galls. 
31 days 


(one month) 


247 tons 670 Ibs 


Reduced to 1 
average hour 


7436 lbs. 








Total, 1s. 28d. per hour 


16,396 units 12 galls. 


To Ex- 
hausters, 
Pumps, &c. 


; ‘ To 
To Steam. Electrical. 


21°2 units 





Reduced to 


t Ib. of fuel 1 Ib. 


COST OF tooo LBS. STEAM. 


Costs at the fol- 
lowing prices 


Breeze at 5s. per d. 
ton Fuel, 743°6 lbs. at 5s. per ton 20°00 

Salt at 3d. per Salt, o’9 Ib. at 3d. per Ib. 0°22 
Ib Labour, rid. per hour . 1t‘oo 

Oil at 
gall 


Rb } eT 


Per hour "31°22 


Cost of steam per rooo Ibs. 8°75d. 


THERMAL EFFICIENCY OF STEAM 


HEAT SUPPLIED. 


FUEL— 
20 per cent. recovered from pan ash separator 
80 per cent. breeze through 4 in. square mesh. 


Moisture = 21°o per cent. 
Ash 7'9. per cent. | oY: = 9050 B.Th.U. per Ib. 


Heat in 1 Ib. of fuel as fired = gos0 B.Th.U. 


Average boiler pressure 140 lbs. per sq. in. (superheated 50°). | 
1 average hour (nominal capacity of boiler, 5000 Ibs. per hour.) 


3570 Ibs. of steam| 





Cost oF GENERATING ELECTRICITY. 


Full load = too KW.-H. 
r cent. 
Costs perrunning hour (21° 2 per cent. load). 
d. 


Actual load, 21°2 


| 
Steam (actual ‘' Bellis ’’ chart 
figures), 1500 Ibs. at 83d.. = 13°12 
Oil, 0°24 gall. atjs.. . 0°85 
Labour, 1° 50d. per hour 1°50 


| 


At 21°2 KW.-H. load 15°47 per hour 


*, Cost per B.O.T.Unit 


0° 734. 


BOILER PLANT (DECEMBER, 1928). 


HEAT. DELIVERED. 


STEAM— 
At 140 lbs. boiler pressure + 50° superheat. 
Total heat in 1 Ib. of steam = 1200 B.Th.U. 
Less sensible heat in 1 Ib. 
of feed water from 32° 
Sete s a * . = —98 
Plus superheat . = 28 


1130 per lb. of steam. 


.’. At 4°80 lbs. of steam per Ib. of fuel = 5424 B.Th.U. 


Working boiler efficiency = 59°9 per cent. 
Including feed water heater = 65:2 per cent. 


hourly load on the generator was 200 amps., or 43 per 
cent. full load for this period. The efficiency of the boiler 
is 58°8 per cent., but with the feed water heated by the 
exhaust steam the efficiency amounts to 638 per cent. 


In November last arrangements were completed for 
generating on the new works the whole of the electricity 
required for both the old and the new works, instead of 
generating, as previously, the current required for the old 
works by gas engines. 

Table No. 9 gives the results for the month of Decem- 
ber, 1928. It will be noticed the cost of steam is now 
8id. per 1000 lbs., and the cost of electricity o'73d. per 
unit, and the average load on the generator has increased 
from 12°3 per cent. to 21°2 per cent., and the maximum 
hourly load is now 300 amps., being 66 per cent. full load. 

The efficiency of the steam raising plant is slightly 
better than over the eighteen months’ period. 

Table No. 10 gives particulars of the electrical equip- 
ment, and was compiled after the linking-up of both 
works. 

The average amperage at the various motors was taken 
with the machines working at their normal load, eight 
settings being in operation on the new works and fifteen 
settings on the old works. To obtain the brake horse- 
power per day figures, a recording ammeter was inserted 
in the various main circuits, and at least a full 24 hours’ 
chart in each ease was averaged, and converted to B.H.P. 
figures. 

From a consideration of the load factor figures—that is, 


the average hourly load (with the above number of set- 
tings in operation) divided by the maximum hourly load 
under the same conditions—it is apparent that the 1oo-Kw. 
generators installed will be ample for the eventual 4-mil- 
lion works. 

The cost of purification appears about the average- 
viz., about o’osd. per therm. As the works have only 
been in operation for about 2} years it is impossible to 
give any useful figure as regards upkeep of the plant. So 
far the repairs have been very small; and it is fair to 
assume from the experience gained that the maintenance 
cost will be low. 


In this paper an. endeavour has been made to present 
an accurate account of post-war costs of erection of a com- 
plete new works with modern horizontal retorts and 
machinery capable of producing, storing, and delivering 
2 million c.ft. of gas per day, together with the working 
results over a period of eighteen months. It is realized 
that better results can be obtained from horizontal and 
vertical retorts over short test periods with everything 
well tuned-up to give the best results. These short tests 
are a valuable guide of what results may be expected, 
but generally speaking they can be discounted consider- 
ably if comparison is to be made with ordinary working 
conditions over an extended period. 

In conclusion, the author wishes to acknowledge the 
valuable help rendered by his Assistants, Mr. H. A. 
Coombs and Mr. C. E. Stoddart, in the preparation of this 
paper. 
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TaBLe No. 10.—Electrical Plant. 










Panel No. GENERATOR CIRCUITS. 














No. 1 Circuit from No. 1 generator, 100 KW. Each main generator circuit has the positive pole controlled by 500 amp. 
(455 amp. at 220 volts.) ‘Erskine Heap" circuit-breaker, with reverse current, no volt trip. 

overload trip (with time lag), and magnetic blow-out. The negative pole 

| has fuse and knife switch. Also an equalizer circuit is fitted enabling 

generators to be “‘ paralleled.’ 

' 





No. 2 Circuit from No. 2 generator, 100 KW. 





No. 3 Panel fitted with 1 Elliott M. C. voltmeter, 0/250 volts; 1 4-point voltmeter switch; 2 ‘' B.T.H.'' KW.-H. meters, 
one in each generator circuit. 











CIRCUITS 





DISTRIBUTION 








At Normal Load. 


Nominal _———— —_ S + - 
H.P. 





Description of Instruments. Circuit Load on Circuit 





Average | 5.n.P. Hours 
Amperage. | Per 24 Hours 
























No. 4 ‘There are two circuits on To No. 1 works The whole of the old works 
each panel. load ‘ae 109 dns 3100 
Positive of each circuit To coke handling Telpher 
controlled by 150 amp. and screening Travelling . . 6 20 ) 
circuit breaker with plant. Hoisting. . . 20 85 53°5 
overload trip and time Coke screening plant... 15 45 } 
lag. Also magnetic ——————__——__— . - 
blow-out. To coal handling Rotary tippler— 
The negative pole is con plant. Clamping . ae I 2 
; trolled by fuse and Tipping. . gS ay 8 10 to 40 | —y 
No. 5 knife switch, Coal breaker. . T5 45 | 72°5 
Coal elevator and conveyor 15 40 
To coke haulage. Coke from retort house to 
heap-rope haulage . . 35 60 to 175 61°5 













To stoking ma Charging machine— 
chinery. Charge . . Pues 6 6 to 35 
Travel or hoist. A eet ge II 30 
Discharging machine 
Discharging . *. + is 35 Fae 
Travel or hoist. . «+ . 11 30 79'S 
Purification— 
No. 6 | Oxide disintegrator 15 35 | 
| Pan ash separator 5 20 
| To general. Steam removal plant 35 115 1390 
Lighting, concrete mixing, &e. ae 35 satay 
Machine shop. os 6 r } 3 
















Total both works 











1. Maximum hourly load before linking up of both works = 200 amps. approx., and average hourly load 86°5 amps. 
2. on a », after i rh aie inte 2 3 300 ia me ~ te op = 1906 















86°5 X I00 
.'. Load factor 1 = —— 35 = 43°2 per cent. 











136°5 X 100 


” o zi 300 = 45°5 per cent. 











Telpher track, rest house, telpher skip, reinforced 
concrete hoppers, coke breaking and screening 





APPENDIX. 





























Schedule of Costs. plant, including foundations. . 4,665 
Two cast-iron underground tar and ‘liquor tanks, 
\ f f 20 ft. diameter by g ft. 4 in. deep, with founda- 
RETORT HOUSE— tions and fittings . 1,238 
Foundations for building, bench, and chimney . 2096 One 2 million per day w vater tube condenser with 
Retort bench settings and chimney . . . . 9027 24-in. valves and connections, including founda 
Steel frame building . ‘hos he “2s. ae tions. . ‘ incsags 786 
Concrete blockwork to ditto, including cust of One 2 million per ‘day L ivesey “washer with valves 
making BLL ATe s Pte ENTS aS TOS eM ost, re and connections, including foundations . . 338 
Buckstays, stage floor, &c. . . . . . «© « 2187 One 2 million per day rotary scrubber with valves 
Overhead coal hoppers—48 hours capacity . . 1274 and connections and house over engine, and 
Elevator pit. . a a | ee a Sere ae ee 1,789 
Coal handling ple ant, tippler, &e. - .* 3920 One safety seal with valves and connections and 
‘“D.B."’ charging and discharging machines. . 2550 foundations . Se tee ae hay Ste 195 
Retort bench mounings. . st i . 4073 
Two 1o-in. retort house governors 4 vorviaiy ates I Bae 
Reinforced concrete stage floor. . . . . . 536 Pumrp HovsEe— £ 
teel foul main. . ct is eee ae ee oe an 
Concrete floor to cellar : Pree ae | 326 Reinforced concrete foundations - EU T: 380 
lating, &c., retort house a TS Pete 533 Steel framing to building ; » 685 
{wo staircases fe Oval ali.savbieg. favs 123 Blockwork, including cost of making blocks . alee $50 
mall pipework, guttering, electric lighting Floors, stairways, Xc. - 373 
ladders, platforms, and numerous small item 108 [wo cast-iron tar and liquor loz ding tanks, each 
Vagon tippler building . . . 4 552 20 ft. by 20 ft. by 5 ft. 2 in. 499 
fessrooms. . . SS Se ee Cast-iron water and liquor tanks, _ ft. 6 in. . by 
Weighbridge, 30 tons _ - 446 28 ft. 4 im. by 5 ft. 2 in. Sita, Bias 
Veigh office and superintendents office, &. . 302 Soft watertank .. . Saar dereee tue.) 58 
turtevant steam removal plant. . . . . . 640 ee IE NUE «nie: 0, 1:0 fies wn 6.,0, (@ - Se 
a 364900 Wwerecueping pingt “ .. . .:» « « 0 aan 
Coke haulage gear and motor with foundations and Two water pumps. . Sa ee ag ee 
necessary switches and electric fittings . ; 802 Two tar and liquor pumps Fete Sho tly Mn gf Me 125 
Coke storage bins in reinforced concrete including Valves, fittings, and connections . 216 
2undations, steel doors, rails, and coke trucks, Sundry steam and other pipes, valves, and fittings 300 






wee . . . . . . . . . . . . . . 345° —_ 5,406 
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£ £ 
PowER HovusE— 
Reinforced concrete foundations . . . . . 271 
ae eee eee 
Roof ironwork and floor joists . . . . . . 780 
Slating, &c. . te ee ee ee 292 
Foundations for machinery er 204 


Reinforced concrete flooring, tiles, ‘and sundries 483 
Two 80,000 c.ft. exhausters with 35 H.P. engines 1248 


24-in. mains and valves inside building . . 450° 
Two Bellis & Morcom steam generating sets, 
100 KW. each, with valves and connections. . 1732 
Two Weir boiler feed pumps, and valves and con- 
nections . 168 
Six-panel switchboard with cables and fittings in 
building . . . s - 405 
Exhauster steam heater and ‘valves ° 116 
Steam mains and exhaust mains and connections 237 
Water meter, gauges, andsundries. . . . . 267 
eee 7,090 
BoILER HOUSE AND CHIMNEY— 
Reinforced concrete foundations and piles for 
house and blockwork to building. . . . . 709 
Foundations for three boilers . . 377 
Reinforced concrete foundations and piles for 
chimney . 267 
Brick chimney, : 100 ft. by 6 ft. internal ‘diameter. 630 
Two boilers with furnaces and ed 30 ft. si 
8ft.6in.. . ‘ 1795 
Boiler setting for twoboilers . . . ree 
Two superheaters. . ew bs &® 
Slating, glazing roof, guttering, &c. ee ee 283 
Boiler valves, steam mains, &c.. . . . . » 213 
— 5,328 
PURIFYING HOUSE WITH TANKS OVER— t 
Pile foundations for building and raft for niarmuen 2264 
Purifying house steel structure .. . « 2950 
Blockwork at permanentgableend . . . . 395 
Roof slating, glazing, &c., and gutters. . 855 
Cast-iron tar and liquor tanks, each 116 ft. 6 in. 
by 26 ft. 6 in. by 6 ft. 6 in., with division plates 3960 
Five purifiers, 35 ft. by 30 ft. by 6 ft., with valves 
and connections. . . « Gonz 
Three large syphon pots and connections - 231 
Timber covering fortanks . . . . . . «. 447 
Oxide disintegrator .......+.e g@& 
—_— 19,078 
METER HOUSE AND MACHINE SHOP UNDER— 
Foundations, building, flooring, and roof. . ., 1697 
Station meter and connections. . . . . « 1770 
SE ae rn ee 716 
— 4,183 
GOVERNOR HOUSE 
Foundations, buildings, flooring, and 
Oe oe ee ar ee 1803 
Three 18-in. governors and safety! (One-third 
governors. . - + Cost to 525 
Cast-iron specié al pipe connections -|mewworks) 550 
Ordinary pipes, syphons, and sun- 
re ee 300 
_—— 3,178 
Cart-weighbridge and office ae ae ee ee 591 
Locomotive shed : Sy a 393 
Pan ash recovery plant and building . ara 762 
OPEN YARDS 
Four-wheel tank engine ... > « wae 
Railway material, switches, crossings . &. . 2559 
20 in. and 24 in. cast-iron gas mains . . . . 830 
Cast-iron, tar, water, &c., pipes x ee om. ee 930 
Main sewer and drain pipes. . . . . « « §00 
Underground electric cables. . . . . . . 105 
Roads, fencing, &c. _-« - »« oe « @ » 
— 7,944 
MeMcostefland. . . «+ + «© © » © « » 1,000 
105,116 
Two million c.ft. gasholder in steel tank on rein- 
forced concrete raft erected in 1923-24, with valves 
and connections 39,868 
£144,984 


From the above, assuming the nominal capacity of the 
works as 2 million c.ft. of 540 B.Th.U. gas per day by 
250 days as being the annual output of a works of this 
size the cost per million amounts to £285, being a capital 
charge of 4°45d. per 1000 c. ft. of gas made, or o°82d. per 
therm, provided capital can be obtained upon a 6} per cent. 
per annum basis. 


DISCUSSION. 


The Presipent: Gentlemen, I feel sure you will agree with 
me that the objects mentioned in the last paragraph of the 
paper, and which Mr. Caton set out to achieve, have -been 
achieved. In common with many others, I find it very difficult 
to get any reliable figures as to the cost of a complete installa- 
tion of works at post-war figures, and if Mr. Caton’s paper did 
nothing other than give those costs, its preparation would have 
been well worth while, and it would have been well worth our 
while to listen to it. The paper is replete with information on 
all sorts of other points, however, and I do hope that we shall 
have a very interesting and useful discussion upon it. 

Mr. G. M. Git (London): With regard to the new condenser, 
having a capacity of 2 million c.ft. per day, which Mr. Caton 
states*has cost £786, will he please say what is the area of the 
cooling surface of that condenser? I should also like to ask 
how he makes coal gas of a thermal value of 485 B.Th.U. per 





c.ft. in his plant; he must have some method of dilutin the 
straight coal gas. 

Mr. J. P. Learner: I should like to know why Mr. Caton 
has not installed waste-heat boiler. It seems to me that 
considerable saving might be effected thereby. 

Mr. W. Buck .ey (Droylsden): It is always difficult to di.cuss 
a paper which one has not had an opportunity of studying care. 
fully, but I should be glad if Mr. Caton could elucidate further 
one point with regard to his coke sales. They are very cood, 
but I do not approve of his practice of sending out 2 ¢\.. of 
water with every ton of coke he sells; I do not think that is 
quite playing the game to the consumer. I must congratulate 
him most sincerely, however, on obtaining 74°66 therms o/ gas 
per ton of coal; that is very good going. With regard to the 
tuel used in the producers, this works out to g‘2 per cent. of the 
coal carbonized. Perhaps Mr. Caton has some very good sys. 
tem of recuperation, or perhaps the setting is insulated in a 
very efficient manner ; that figure of g'2 per cent. appears io me 
to be very good indeed. 

Mr. S. GLover (St. Helens): I am sure Mr. Caton would 
wish to guard against any misinterpretation of his remark that 
‘ a technically trained superintendent is in charge of the works 
during the whole 24 hours, under the supervision of the Chief 
Assistant Engineer.’”’ [Laughter.] Will Mr. Caton please tell 
us whether the new works are entirely separate, or constitute 
an extension of the old works of the Oxford Company ? 

Mr. GeorGe Evetts (London): I am one of the few here who 
have had the very great privilege of seeing these Oxford gas- 
works since they were built, and I have also had the oppor. 
tunity of examining very closely the claims that Mr. Caton has 
made in this paper; I can assure you that the new works are 
well worthy of a visit. They are cheap, so far as the actual 
money cost is concerned, but they are not cheap-looking by any 
means, and they provide further evidence—if such evidence is 
necessary—that the horizontal retort is not dead. I had in- 
tended to ask Mr. Caton the question that Mr. Gill has already 
asked—namely, how does he manage to make a gas of a calorific 
value of 485 B.Th.U. per c.ft.? I should also like to ask 
whether his results are based on the coal in the condition in 
which it is received, or whether they are based on coal in the 
dry condition. I think his paper could be made more useful to 
some of us if he would state the cost per c.ft. of each group of 
buildings. The costs of the buildings are given in the Ap- 
pendix, but they are given in such a form that we cannot arrive 
at the cost per c.ft. It is stated by Mr. Caton that a feature of 
the running of the works which has proved most satisfactory is 
the dispensing with foreman and leading hands, and he states 
also that he has three superintendents. I should like to know 
what is the saving, in terms of men or money. 

A question has been raised as to the heat balance, and | think 
that the reason why waste-heat boilers have not been adopted 
at these works is that there is not enough heat going up the 
chimney to justify the installation of such boilers, because 
Table 2, which gives the thermal balance, shows that the com- 
mercial efficiency is 81°7 per cent. 

I should like to congratulate Mr, Caton upon having pro- 
vided these works at a capital cost of £285 per million c.ft. | 
think it is an excellent performance; the printed accounts of 
the Company justify his claims, and the accounts, in my 
opinion, provide the acid test. 

Dr. W. B. Davipson : I notice that at the bottom of Table 1 
it is stated that the make of gas in c.ft. per ton of coal carbon- 
ized (per meter) is 14,930, and that that figure is corrected to 
15,390 (normal pressure and temperature). As the volume is 
increased, so also has the make of gas in therms been increased 
from 72°41 to 74°66. That is a matter I should like to have 
explained. Also, I should like to know the composition of the 
gas. It seems to me to be fairly difficult to make, with hori- 
zontal retorts, a 485 B.Th.U. gas which is not very high indeed 
in inerts, particularly in nitrogen. 

Lieut.-Col. W. M. Carr (Stretford): I should like to add my 
meed of praise in respect of the enormous amount of work 
which Mr. Caton has done in preparing this contribution. | 
had not time to read the paper before the meeting, and it is 
difficult to digest, in a short time, the figures put before us. 
Like Dr. Davidson, I should like to know something of the 
composition of the gas. I personally cannot make a 500 
B.Th.U. straight gas in horizontal retorts without dilution, _~ 
keep the content of inerts as low as I think it is desirable 
should be kept. I have put in very large producers for heat ting 
the setting, and I am using the producer gas from those large 
producers to dilute the straight coal gas to a calorific value o! 
500 B.Th.U. per c.ft., which is the declared calorific value. 
Working with two shifts, as Mr. Caton does at Oxford, and 
with a four-hour break between the two shifts, I have found it 
impossible to keep the oxygen content down to 04 and produce+ 
a straight coal gas with a calorific value of from 530 to 54° 
B.Th.U. per c.ft. I have an advantage, in that I control 
with the standpipe system to about 1/s5oth in. w.c. on the 
retorts, but the only way in which I could reduce the cali ina 
value of the gas would be to put the retorts under vacuu' 
which course, I think everyone to-day will agree, is extrem 
undesirable—and thereby increase enormously the content Wt 
inerts in the gas. I agree absolutely with Mr. Evetts that irom 
an engineering point of view the figures of costs which Mr., 
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Caton has been good enough to give us are extremely valuable, 
‘and he is to be congratulated upon having carried out this work 
at a very low cost and in a most efficient manner. 

Mr. J. WiLkinson (Nottingham): I should like the benefit of 
Mr, Caton’s experience on one or two matters of general rather 
than of technical interest. The first question relates to the 
wagon tippler, and I should like to know whether the particular 
machine illustrated is as efficient a wagon-side breaker as it is 
a wagon tippler. Secondly, with regard to the use of his fine 
coke breeze in a furnace with forced draught, I should like to 
know whether any trouble or nuisance has arisen as the result 
of the emission of unburned fine coke breeze and dust from the 
chimney shaft, or whether he has found it necessary to introduce 
special apparatus to prevent that. Finally, I notice that, though 
Mr. Caton uses electricity for power purposes almost universally 
throughout his works, he drives the booster by means of a gas 
engine, and I should like to know if there is any special reason 
for that. 

The PrEsIDENT: Before asking Mr. Caton to reply to the 
discussion, | should like to take this opportunity of thanking 
the very large number of members who have attended through- 
out the whole of to-day’s sittings. I have remarked before how 
difficult it is to discuss a paper without having had an oppor- 
tunity previously of perusing it, and I would suggest that if any 
of you, after you have had an opportunity of studying it 
thoroughly, wish to make any communication which you think 
might usefully be added to the discussion, perhaps you will 
kindly send them in writing to the Secretary of the Institution, 
and he will see that they are embodied in the ‘‘ Transactions.”’ 
I think it would be unwise to allow such information to be lost. 

Mr. Caton, replying to thé discussion, said: May I say how 
sorry | am that the paper was not printed in time for it to be 
circulated to the members prior to the meeting? I understand 
that the General Election was responsible for the delay. The 
President and other speakers have been very complimentary 


with regard to my paper, and I appreciate very much what has | 


been said. I can assure you that the task of preparing the 
paper has been very pleasant indeed. I am afraid I am unable 
to reply at the moment to Mr. Gill’s inquiry as to the surface 
of the condensers. Mr. Gill and other speakers have referred 


to the making of a 485 B.Th.U. gas, and I will deal with those | 


questions a little later. 

With regard to Mr. Leather’s inquiry as to why we have not 
installed a waste-heat boiler, the position is that arrangements 
are made for adding one at a later date, but, as I stated in the 


paper, the object was to keep the capital cost as low as possible | 


at first, without sacrificing efficiency. I find to-day that the 
average flue temperature at the chimney is 500° C., and I do 
not think Mr. Leather would recommend the installation of a 
waste-heat boiler in view of that temperature. 

I agree with Mr. Buckley that it does appear that the water 
content of the coke is somewhat high, but I think I have penal- 
ized myself somewhat in that connection. As a matter of fact, 


that average figure covers the months from October to Decem- | 
ber inclusive, when the whole of the coke produced was being | 
sent directly to the consumers and none at all was put into | 


stock. Generally speaking, I think that with horizontals the 


percentage of moisture is in the neighbourhood of from 8 to | 


10 per cent., unless some special arrangement is made for re- 
ducing it to a lower percentage. The fuel for the furnaces is 
something in the neighbourhood of the figure mentioned by Mr. 
Buckley; there is nothing special. I have always done very 
well with the Klénne setting for the last twenty years, and have 
always had a low fuel consumption in the furnaces. I consider 
that the low fuel consumption in the furnaces is due to the 
Klonne settings and the handling of them. 

The remark of Mr. Glover does not call for a reply, I think. 
[ Laughter, ] 

Replying to Mr. Evetts’ question as to whether my results 
are based on the coal in the condition as received or in the dry 


condition, I have already stated in the paper that the condition 
of the coal is as received. With regard to the saving effected by 
dispensing with foreman and leading hands, the only point | 
would make at the moment is that one has to pay a super- 
intendent, who is a trained man, no more than one would pay 
an ordinary foreman; that man can carry out the necessary 
tests, and thereby one can dispense with a chemist. These 
superintendents are chemically trained, and therefore the ser- 
vice of the chemist is not required. 

With regard to Dr. Davidson's reference to the correction of 

the figures concerning the make of gas, I am not quite sure 
what his point is, but the correction for normal pressure and 
temperature includes, of course, the correction necessary for 
holder pressure, which, I believe, is in the neighbourhocd of 
12 in., in addition to the barometer, and the temperature of the 
gas. 
” The question was raised by Mr. Wilkinson as to whether the 
wagon tippler will break the sides of the wagons, and I would 
point out that that depends very largely on the human clement. 
If the man in charge does not watch the working of the motors 
which operate the gear for gripping the wagons there might be 
a tendency to damage, but we have had no trouble in that re- 
spect, except at the very beginning, during the coal strike, when 
20-ton steel wagons were used. There was a tendency to buckle 
them, and we had to straighten them. We have experienced no 
trouble due to the emission of fine breeze from the chimney 
shaft, and I think that is due to the fact that we use Goodrich & 
Hamlyn furnaces, In these, the air is injected considerably 
further away from the actual grate, and it is more evenly dis- 
tributed, and we do not get such an amount emitted as we did 
with the old type furnaces at the old works, With regard to 
the driving of the booster by a gas engine, this was put in long 
before it was decided to use electricity for power purposes. It 
was installed in 1920, when we were very sorely pressed for the 
storage of gas and also the make of gas. 

With regard to the calorific value, | think a little explanation 
would be beneficial,’ Difficulty was experienced when the new 
coal gas section was brought into operation to keep the calorific 
value of the mixed gas within reasonable limits of the declared 
calorific value. Experiments were therefore carried out during 
the first six months’ working to reduce the quality of gas made 
on the new works, It was found impossible to do this, if the 
retorts were charged, as originally intended, with 36 cwt, per 
24 hours, and keep the oxygen within limits. The charges were 
in consequence gradually reduced to between 30 to 32 cwt. until 
we found it possible to manufacture a satisfactory gas of 485 
B.Th.U. average quality, after admitting 3 to 34 per cent. air to 
assist purification. No ill effects have been found from this 
method of working, and at no time has the oxygen content ex- 
ceeded 0°8 per cent. It is somewhat difficult to give an accurate 
analysis of the gas produced on the new works over the peri 
covered by this paper due to the streams of gas from both works 
being mixed at outlet of station meters. A typical analysis of 
the town gas at 485 B.Th.U. taken with the coal gas sections 
from both works only on the town, and both works working a8 
nearly as possible under similar conditions except that no anti- 
dips are provided on the old works, is as follows: 





Per Cent, 

See ae a a 
Oxygen AT eer eel es ee 06 
Unsaturated hydrocarbon . 2°6 
Carbon monoxide 7° 
Methane - 24°6 
Hydrogen . 49°3 
Nitrogen 12°9 

100°O 


It is our intention, owing to increased output, to proceed 
immediately with a new carburetted water gas plant on the 
new works when it may be advisable to raise the coal gas 
calorific value and use lightly carburetted water gas. 
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ABSTRACT OF THE TWENTY-FIRST REPORT OF THE JOINT RESEARCH 


COMMITTEE OF THE 


INSTITUTION 


OF GAS ENGINEERS AND THE 


UNIVERSITY OF LEEDS. 


EXAMINATION 


The products of combustion from typical gas appliances 
have for some time been under investigation by the Insti- 
tution of Gas Engineers, especially with regard to the 
small amounts of carbon monoxide which may be pro- 
duced. Three reports on this subject have already been 
issued. The Fifteenth Report dealt mainly with the de- 
velopment of a suitable method for the determination of 
very small amounts of CO; the Seventeenth Report dealt 
with the further development of the method of testing and 
with the carbon monoxide production of gas fires; and 
the Nineteenth Report dealt with appliances using free- 
burning flames—i.e., with appliances in which the flame 
did not impinge upon the object being heated. In the 
case of both luminous and Bunsen types of flames, the CO 
production was found to be extraordinarily low with pro- 
perly adjusted burners. 

The lTwenty-First Report treats of a variety of gas ap- 
pliances. A number of tests had already been made with 
a typical 2}-gallon geyser; and this work was consider- 
ably extended, in order to obtain detailed information as 
to the conditions which must be complied with for satis- 
factory operation. In particular, attention was given to 
the yas rate, flue length, and size of burner used. A 
griller utilizing the principles of surface combustion was 
examined. Tests were also made upon the griller and 
ring burners of a typical domestic cooker, and in each 
case it was found that the CO production could be con- 
siderably reduced by attention to details of design or 
operating conditions. In the case of the geyser and ring 
burners, determinations of thermal efficiency were made. 
The tests were all carried out with town gas of a declared 
galorific value of 470 B.Th.U., as distributed from the 
Meadow Lane Gas-Works, Leeds. 

The method of determining small amounts of carbon 
monoxide by oxidation with iodine pentoxide and titra- 
tion of the liberated iodine has been used throughout. 
Liquid-air freezing for the removal of oxides of nitrogen 
and other compounds interfering with the reaction has also 
been retained (see Nineteenth Report). The only modifi- 
cation of consequence has been the rapid collection of 
samples of products in certain cases, the samples after- 
wards being passed slowly through the iodine pentoxide 
tubes. Previously the products had been drawn directly 
into the reaction trains. 

The CO production throughout the report is given in 
parts per 10,000 of gas burned. The concentration 
of CO in the theoretical products of combustion is ap- 
proximately one-quarter of that figure. The concentra- 
tion of CO in the actual effluent gases from the appliances 
and in the samples examined is usually much smaller, de- 
pending upon the degree of dilution of the products of 
combustion with excess air before reaching the sampling 
point. The total output of CO in cubic feet per hour is 
also given, since this quantity must be considered in re- 
lation to the ventilation of a room in determining the safety 
or otherwise of an appliance discharging the whole of its 
products of combustion into the room. 


GEYSER. 


“é 


A typical 2}-gallon geyser working on the ‘‘ closed ”’ 
water system was examined (it was described and illus- 
trated in the Nineteenth Report). The rated output of the 
geyser was 1000 B.Th.U. per minute, equivalent to a con- 
sumption of 160 c.ft. per hour of 470 B.Th.U. gas if one 
assumes a thermal efficiency of 80 p.ct. on the gross 
calorific value. 

In the tests previously reported (Nineteenth Report), the 
highest gas rate that could be maintained was approxi- 
mately 136 c.ft. per hour, the pressure at outlet meter 
being then 2°5 in. w.g. Since this consumption was below 


the rated capacity of the geyser, it was decided to extend 


OF PRODUCTS OF COMBUSTION FROM TYPICAL GAS 


APPLIANCES—PART 'V, 


the tests to cover higher gas rates and pressures, especi- 
ally as pressures up to 4'5 in. w.g. might be encountered 
in the more elevated portions of the district. Provision 
was therefore made for a gas supply at a higher pressure. 
The baffler was placed at various heights above the geyser, 
and for each position CO tests were made at a series of 
gas rates. 

The general features of the results are clearly shown 




































































in Fig. 1. Curves 1 to 4 are of similar character and in- 
dicate for each flue length a small but gradually increasing 
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Fig. 1.—Results of Geyser Tests. 


Curves 1 to 4, No.1 Burners. Curves A and B, No. 2 Burners. 





Curve I 94 in 

Length of flue-pipe from top of }Curve 2. . 27 in 
geyser to break in baffler. .} Curves 3, A, B 43% in 
Curve 4 . 614 in. 


CO production up to a certain gas rate, above which the 
CO production increases very rapidly. The gas rate should 
therefore be kept sufficiently low to avoid this steep por- 
tion of the CO-production curves. 

The displacement of the curves to the right of the dia- 
gram as the flue length is increased shows that the per- 
missible gas rate increases as the flue length is increased, 
and the results emphasize the view already expressed in 
the Nineteenth Report, that the baffler should be placed 
as close as practicable to the ceiling, in order to secure 
the greatest possible length of flue pipe below the baffler. 

The following table and Fig. 2 present the same facts in 
an alternative form. 


24-Gall. Geyser fitted with 36 No.1 Geyser Burners. 


Limiting Gas Rate in C.Ft. per Hour (470 B.Th. U. Gas) 


CO Production not to for Specified Flue Lengths.* 


exceed the following 
Number of Parts per 


10,000 of Gas Burned. 614 In. 


94 In. 27 In. 434 In, 
10 116 8 131°6 142°2 | 152°3 
20 120°4 135'5 145°5 156°0 
50 126°5 141°! 150 8 161°4 








* Measured from top of geyser to break in baffier. 


The causes tending towards a high CO production with 
the geyser as supplied were found to be : 


(a) Smothering of the outer ring of flames, if too short 
a flue pipe were used, even though the mean com- 
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Length of Flue Pipe —feet. 
Fig. 2.Geyser Tests with No. | Burners. 


CO is given in parts per 10,000 of gas burned. ; 
Length of flue pipe is measured from top of geyser to break in 
baffler. 


position of the flue gases showed a reasonable ex- 
cess of air. 

(b) The flames becoming ragged and blowing off inter- 
mittently. This was due to two causes—(i.) exces- 
sive pressure and gas rate for the individual bur- 
ners, and (ii.) excessive velocity of air and products 
through the combustion chamber. 


It was considered that burners of the same type but of 
a larger size would yield more stable flames at the gas 
rates required, and this was found to be the case. Tests 
were repeated after fitting the geyser with No. 2 burners, 
and the results indicated by Fig. 1, curves A and B, show 
a noteworthy improvement. Gas of 470 B.Th.U. could 
be used at 160 c.ft. per hour with less than 2°5 in. pres- 
sure and with a CO production of only 5 parts of CO 
per 10,000 of gas burned. This result was obtained with 
the 434-in. flue pipe. With the shorter flue pipes the ad- 
vantage was still present but was not so marked. 

Where the larger burners are fitted, the full town pres- 
sure may give too high a gas rate, and provision must 
be made to ensure that the gas rate will not exceed that 
at which smothering takes place. This should be done by 
the use of a governor, a diaphragm in the supply pipe, 
or an auxiliary cock on the supply pipe, since it is cus- 
tomary in all cases to open the geyser cock fully when in 
use. 

It will be observed in the foregoing tests that the flow 
of air and products through the geyser is not affected to 
any marked extent by changes of gas rate within the limits 
examined—120 to 170 c.ft. per hour. On the other hand, 
there is a decided increase in the flow through the geyser 
as the flue length is increased, the flow rising from 
590 c.ft. per hour to 890 c.ft. per hour as the flue length 
is increased to 5 ft. 


SURFACE COMBUSTION GRILLER. 


[here are now on the market a number of appliances 
utilizing the principles of surface combustion. In this 
svstem a suitable mixture of gas and air is made, and is 
forced through a diaphragm of porous refractory material. 
The mixture burns without visible flame at the surface of 
the refractory, which is raised to incandescence. 

A toasting or grilling appliance was selected for testing, 
with the refractory slab mounted face downwards in the 
‘op of a large griller. This was regarded as the position 
‘ely to produce CO in greatest quantity if it were pro- 
duced at all 





The conductor is shown in Fig. 3, and consists of a 
refractory slab 12 in. by 9 in. by 1} in. cemented into a 
shallow cast-iron box, the upper part of which forms the 
mixing and feeding chamber for the air-gas mixture. The 
air was supplied by a fan which would maintain 2°5-2°6 in. 
w.g. in the 2-in. pipe supplying the combustor, and a 
simple type of butterfly valve was inserted to control the 
amount of air delivered. The gas entered through a short 
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i-in. iron connection with thumb-cock, and a pressure of 
3 in. w.g. could be maintained above the cock in all tests. 
The feeding, chamber was drilled for a sampling tube S, 
for determining the air-gas ratio of the mixture, and for 
taking pressures in the mixing box. 

The flue outlet of the griller was reduced to 2 in. by 
14 in. for test purposes, in order to prevent undue dilution 
of the products with secondary air. The effluent gases 
were too hot to allow the use of a glass sampling tube, 
and a special water-cooled metal sampling tube was used, 
4 in. bore, surrounded by concentric flow and return tubes, 
g in. and 3 in. external diameter respectively. 

The concentration of CO, in the products was deter- 
mined by analysis in the Bone-Wheeler apparatus of 
samples collected over mercury, while the CO was cdeter- 
mined in 5-10 litre samples of the products collected over 
water. The results were calculated on the basis of the 
measured CO,-free residues adjusted in accordance with 
the Bone-Wheeler analyses. 

At the outset little information was available as to the 
correct conditions for operating the combustor, but calcu- 
lations from catalogue data for various types of surface 
combustion appliances suggested that the gas consump- 
tion intended by the makers was between o's and 1’o c.ft. 
per hour per sq. in. of combustor surface, according 
to the class of heating desired, and figures of 0°7-0'8 c.ft. 
per hour per sq. in. scemed to be most common. A gas 
rate of 80 c.ft. per hour could therefore be regarded as 
reasonable for the appliance under test. 

A gas rate of 50 c.ft. per hour would heat the combustor 
to a moderate red heat, 80 c.ft. per hour would bring it 
up to a good grilling temperature, and additional tests were 
made at approximately 120 and 150 c.ft. per hour, though 
the combustor was thereby made too hot for ordinary 
grilling operations. 

A surface combustion appliance is stated to work with 
‘* flameless combustion.’’ For each gas rate it was pos- 
sible to check-down the air supply until flame appeared 
on the combustor. This did not occur simultaneously over 
the whole surface of the combustor, but was at first 
localized immediately below the mixture inlet. Tests 
showed that these conditions could be reproduced with 
little difficulty for each gas rate, and that they corre- 
sponded with moderately well-defined air-gas ratios. A 
slight reduction of the air supply caused much flame to 
spread all over the combustor, so that operation with 
an inadequate air supply could be easily recognized and 
rectified. 

The condition with a small amount of visible flame be- 
low the mixture inlet gave the best heating of the com- 
bustor for a given gas rate, and is the condition used as 
‘* normal adjustment.’’ 

The production of CO was remarkably low, especially 
as combustion was taking place in an atmosphere contain- 
ing 10-11 per cent. of CO,. 

It will be observed that for the ‘‘ normal adjustment "’ 
the amount of air in the mixture is somewhat in excess of 
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that theoretically necessary for complete combustion. A 
slight reduction in this amount caused flame to appear 
over the whole surface of the combustor, while an increase 


Surface Combustion Griller. 


Gas Used.—470 B.Th.U. per c.ft. 

Pressure.—3 in. W.G. available at regulating cock with highest gas rate. 
Air Supply.—Fan delivering at 2°5 to 2°6 in, W.G. 

Air Requirement of Gas.—Average value, 3'99 c.ft. per c.ft. of gas. 

CO, on Combustion of Gas.—Average value, 45'4 per cent. 


Air «Supplied Per Cent. | CO Production. 
Pressure! of Theoretical Air 
in 


Gas Rate. Mixture Requirement. 


Test C.Ft. _— Feeding | « Parts per 
No. | maw why Box. ; 10,000 of | C.Ft. per 
| uf, all In. | | Gas Hour. 
W.G. | a | = - | Burned, 





NormaL ADJUSTMENT.—Flame just visible locally. 








A 47°5 229 0*26 g8*r | = o« 
158 52°4 | 268 | o'32 104°4 | 247°6 4°3 | 0023 
160 52°2 267 | 0°32 102'5 | 109°4 I*7 | 0*009 
162 83°3 470 | 0°55 116°3 | 152°2 0°6 | 0*005 
B 119°5 716 | 0°83 rag" | lee  ) 
Cc 119'5 ee 116°7 a 5 | oe 
156 118°0 662 | o81 116°6 119'9 o's | 0° 006 
161 153'5 858 1°18 114°2 115°2 o*'r | o*002 
WITH INCREASED AIR SUPPLY. 
D 46°8 475 o 26 | 234'0 ee 
E 55°9 i earn | 2386 | a go a"! gf 
159 51°83 442 | 0°36 1933 | - | @°3 | O°002 
163 84'8 537 0'60 133°3 ia | oo | 0 o00 
F 113 6 goz | o"80 171°3 | ‘a ter uae eee 
157 116°5 853 084 | o'r | ee } o'8 | 0001 





WitH REDUCED AIR SupPLY.—Flame covers whole combustor. 
G | ss0"¢ | 646 | ne jae" | i | ae | 


in the amount of air exerted a cooling effect on the com- 
bustor and reduced its effectiveness. 

The back-pressure thrown by the refractory material was 
less than 1 in, w.g. at full load, and the resistance of the 
cold combustor was from one-quarter to one-half that at 
the working temperature. 


Domestic GRILLER. 


The production of carbon monoxide by the griller of a 
typical domestic cooker was investigated. The griller was 
provided with a single burner and fixed cast-iron frets. 
The frets were in two pieces, the upper plate being in lattice 
form 7% in. by 24 in., while the lower plate, loosely bolted 
to it, was slightly smaller and provided with projecting 
studs on its lower face. 

The products of combustion were sampled by the funnel 
arrangement described in the Nineteenth Report, a 9-in. 
funnel being brought down within 8 in, of the burner, and 
the damper adjusted to admit so much air that the pro- 
ducts of combustion at the sampling point were cooled to 
about 200° C. 

It was decided not to make CO determinations at a 
series of gas rates, but to confine attention to those rates 
at which the frets could be heated to a suitable tempera- 
ture for grilling—viz., 25-30 c.ft. per hour of 470 B.Th.U. 
gas. 











CO Production. 
Gas Rate, | 
maa oy Parts per | 
| per Hour . C.Ft. per 
10,000 of | 
Gas Burned. Hour. 
During first 2 minutes after lighting | 32°2 412 | ee 
When fully heated and with normal {| 31°3 199 | 0°62 
aeration. . . 25'0 169 } 0°42 
With air shutter ante tent oof 30°4 209 0°63 
After raising frets 3 in., and with { { 30°5 4! o'13 
normalaeration .. 25'2 28 0°07 
oo eee ee ee 310 2°0 0° 006 


When the griller was first lighted it gave off the un- 
pleasant odour usually associated with imperfect com- 
bustion, notwithstanding the fact that the burner was 
working with well-aerated flames covering two-thirds of 
the width of the frets. The smell disappeared when the 
grill frets became hot, but special tests were made to 
ascertain the CO production within the first two minutes 
after lighting. It will be observed that the CO produc- 





tion is higher than for any other appliance hitherto ex. 

amined by the Committee. 

Other tests were made under the normal working con- 
ditions of the griller with well-aerated flames after attain- 
ing a full working temperature. The frets were uniformly 
heated to a good red-heat, and there was a slight amount 
of flame above them, but no smell. The CO production 
was rather less than half that of the heating-up period. 

A test was made after deliberately softening the flames 
until the inner cones were only just visible. There was 
copious flame above the frets and an unpleasant odour, 
and the conditions were such as would be avoided in 
practice. Despite these unfavourable conditions, the CO 
production was not seriously greater than for the normal 
conditions of working. 

Little fault could be found with the heating of the grill 
frets in the cooker as supplied by the makers. It was, 
however, thought desirable to see if the high CO figures 
could not be reduced by some simple modification of 
the appliance. The grill frets were therefore raised 4 in. 
above their original level by means of packing pieces on 
the rails carrying the frets. The heating of the frets 
was satisfactory, and there was no flame above the frets 
and no smell. The CO production was reduced to about 
a quarter of its former value. 

Though the tests were made with only one pattern of 
griller, they emphasize the liability of the CO production 
to vary considerably for small changes in the relative 
positions of the burner and frets; and the correct spacing 
of the frets is therefore a matter which should receive very 
careful attention. 

A test was made after removing the frets altogether. 
The immediate drop in CO production established beyond 
doubt that the frets were the cause of the CO production, 
for after their removal the CO production was of the same 
order as that given in the Nineteenth Report for free- 
burning Bunsen flames. 

To visual inspection, the griller as received was quite 
satisfactory; the plates were well heated by the flames 
passing under them, and neither the plates nor the studs 
upon them penetrated the inner cones of the flames. The 
chilling action of the plates was clearly responsible for 
some of the CO production in the first two minutes after 
lighting-up; but it is curious that. even after the frets 
had become red hot, the CO production was greater than 
in the boiling-burner tests, where a vessel, the tempera- 
ture of which could not greatly exceed 100° C., was placed 
over a burner. 

The following factors probably contribute to the pro- 
duction of CO, but their relative importance cannot yet 
be estimated : 

.—The high conductivity and radiation losses of the 
metal frets chilling the flame. 

.—The studs on the lower plate hindering the smooth 
flow outwards of partially burned gases to a region 
where combustion might be completed with secon- 
dary air. 

3-—Partially burned gases escaping through the per- 

forations in the plates into the cooler region im- 
mediately above them, where neither the oxygen 
content nor the amount of combustibles is sufficient 
for combustion to be self-supporting. 

4-—The possibility of catalytic action taking place, 

either by the metal frets or the oxide film upon 
them, to yield an equilibrium mixture containing a 
moderate amount of CO. 

There is evidently a field for further work in the design 
and choice of materials for griller frets, but, as has been 
shown above, considerable reduction in CO output can be 
effected by proper placing of the existing cast-iron frets. 


_ 


te 


7) 


BoILinc BURNERS. 


The boiling burner, whether loose or forming part of a 
cooker hotplate, is probably the most extensively used 
domestic gas appliance; and the tests made furnish a 
preliminary survey of the CO production by the two lead- 
ing types of burner—viz., the drilled type and the newer 
disc type. A hotplate was obtained which could be fitted 
with either type of burner at will, so that they could be 
tested under comparable conditions. 

The drilled burner was a typical long-shank (length 
12 in.) ring burner with head about 3} in. diameter, 
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drilled with 24 holes of § in. diameter; the outer. drillings 
were inclined at about 20° to the vertical, and in use 
there was a distance of 1% in. between the face of the 
burner and the base of the vessel being heated. The disc 
burner was interchangeable with the drilled burner, and 
is represented in plan and part sectional elevation by 
Fig. 4. The burner head was about 1} in. diameter, and 
flame issued horizontally as a continuous sheet from a slot 
s in. wide. The disc burner was placed within 3 in. of 
the base of the pan, in this respect differing considerably 
from the drilled burner. 








Fig. 4. 


In the drilled type of burner, the tips only of the flames 
touch the pan (except at the higher gas rates), while 
with the disc type the flame is in close contact with the 
base of the pan over a considerable area. The degree of 
chilling and interference with secondary aeration are 
therefore very different with the two burners. A gas con- 
sumption of 16-18 c.ft. per hour of 470 B.Th.U. gas 
was regarded as normal for either burner, but the tests 
were carried to higher gas rates in each case. 

The burners were tested as used in the operation of 
water boiling, and the selection of a suitable vessel for 





the water received careful consideration. The tests were 
made with a 4-pint aluminium pan, nominally of 7 in. 
diameter. Actually 3 pints of water were used during 
efficiency and CO determinations, giving a depth of 3 in. 
of water in the pan. 

The CO production was determined as follows: The 
burner was lighted and the pan placed in position and 
allowed time to come to the boil and for burner and bearers 
to attain a steady temperature. Water lost by evaporation 
was replaced from time to time. The products were col- 
lected by means of a 12-in. funnel placed over the pan and 
connected to the flue system described in the Nineteenth 
Report. Samples were drawn quickly into 5-litre aspira- 
tors, the CO. being determired gravimetrically as the 
samples were collected, and the CO being afterwards 
determined in the CO.-free residues by the usual method. 

Tests were first carried out at a series of gas rates for 
each burner, using the hotplate as received, complete with 
cast-iron. bearers and 7-in. aluminium pan containing 
boiling water. The results are summarized below. 


} CO Production. 
Gas Rate. | —; 


wae C.Ft. 
| per Hour. ——_ C.Ft. 
| Gas Burned.| P°* Hour. 
DRILLED BURNER — 
12°5 —1'5 ee 
Normal aeration . ; | 16°7 0°6 oO" Gor 
19°9 15°5 0'031 
25°4 85'°5 0'217 
Disc BURNER— 
12'0 78'°8 0°095 
Normal aeration— 15'9 59°8 0°095 
20°0 47°7 0'095 
Reduced aeration with soft flames . 16°5 104°5 o'172 








The first group of tests shows that, provided it is not 
used above its normal gas rate, the drilled burner does 
not produce €O in any harmful amount. This is probably 
because the considerable distance between the pan and 
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Thermal Efficiency of Boiling Burners. 
Gas Used.—470 B.Th.U. per C.Ft. 























| Thermal |  ehiea tm aaa 
Efficienc as Rate. ciency 
oe Test = Bae. on Deces tay Tag G.Ft. -| on Gross 
No, ‘Ho c.V. | “ per Hour. | -V. 
per FAOUF +) Der Cent. | | Per Cent. 
yee complete with cast-iron bearers, as received. 
DRILLED BURNER— | y Disc BURNER— | | 
Starting fromcold . . . . 14 aes we" I ee ee ° 
{| 17 12°7 36'0 ( 18 13,6 | 42°4 
Burner and bearers hot “4 16 | «I9°2 37'°9 Burner and bearers hot 20 1778 | 4t°0 
y 15 25°3 36'2 \| 19 25°3 | 33°4 
Flames veryhard. . . . | 21 | 18*'9 38°4 
Tested with pan upon special support. 
DRILLED BURNER— | Disc BURNER— { { | 
38 10°5 | 42°6 36 10°7 57°3 
Pan supported at level _ otf 39 16°6 | 42°7 re ae a 35 16'8 52°8 
original bearers . . “| 40 19°32 | 42°4 asratidll wae 34 19°2 50°6 
4! 24°9 | 40°7 a - 33 25°2 45°8 
, 32 86"9 a@ 
Flames very hard i 3I 19°2 53°4 
45 | 93 | 52°4 
Pan lowered 4 in. below trent 44 | 16°7 48°8 Pan raisedjin. . ede 4 46 16'0 §2°2 
level aes , | 43 19‘8 455 Pan at normal height. er 47 16'0 54°! 
42 24°9 39°3 





the burner-head (1% in.) allows adequate mixture with 
secondary air, while only the tips of the flames are chilled 
by the pan. The tests given in the Appendix to the re- 
port show that the thermal efficiency of this burner is not 
so high as that of the disc type. 

The second group of tests shows a relatively high CO 
production for the disc burner, not influenced so greatly 
by gas rate as with the drilled burner, but with a tendency 
to fall instead of rise with increasing gas rate—probably 
due to increase in primary aeration with gas rate. 

The variable nipple for these tests with the disc burner 
was set to give 20 c.ft. per hour at 2-in. pressure. From 
its behaviour, the burner seemed to have a fairly steep 
aeration—gas-rate curve, and the aim was to use as hard 
flames as possible, consistent with freedom from lighting- 
back at any gas rate between 10 and 2o c.ft. per hour. 

Due to the construction of the burner, there was flame- 
contact with the pan from the lowest gas rate upwards, 
and, despite the much smaller burner-head, the flames 
reached almost to the edge of the pan at 12 c.ft. per hour; 
at 20 c.ft. per hour the flames were slightly noisy, and 
were shot well beyond the edge of the pan. 

A test at the normal gas rate for the burner, after slightly 
softening the flames, gave a CO production nearly double 
that previously obtained. 

The high CO results given by the disc burner were so 
contrary to expectations that some further investigation 
was necessary. The first step was to remove the cast- 
iron bearers supplied with the hotplate (which, in passing, 
showed evidence of very careful design), and to carry the 
pan at the same height above the burner upon a specially 
constructed stand which gave support at three points only, 
near the edge of the pan, and offered no obstruction to 
the flames or free discharge of products of combustion. 

When the pan was supported in this manner, much lower 
CO figures were obtained with both burners. In the case 
of the disc burner, a further small improvement could be 
effected by raising the pan } in., without serious loss of 
thermal efficiency. Removal of the pan gave very low CO 
figures characteristic of free-burning Bunsen flames. 


CO Production. 

















OQ yyy 
— C.Ft. — 
H ‘arts per 
——— 10,000 of fs 
Gas Burned.| PCF four. 
DRILLED BURNER— 
With pan, but bearers removed . 20°3 2°5 0° 005 
Disc BURNER— 
With pan, bat bearers removed . 16'1 15°7 0°025 
Pan raised } in., bearers re- 
moved. .  * 161 10°! o'016 
Free burning Seine iseenennes 
pan or bearers : | 16°1 18 0°003 





It has not yet been determined whether the greater CO 
production observed with the disc burner iS due chiefly | 
to chilling of the flame by the vessel, or to the less favour- 


| 


able conditions for secondary aeration offered by a thin 
film of flame exposed to the air on one side only. 

It is evident, however, that contact of the flames with a 
vessel of boiling water gives rise to a slightly greater 
amount of CO than is produced with a free-burning flame; 
but the amount can be kept reasonably small by attention 
to the manner in which the flame is applied. 

The Appendix to the report contains a number of deter- 
minations of the thermal efficiency of the two burners 
tested. The results are summarized in the following Table, 
from which it appears that the disc burner gave a some- 
what higher thermal efficiency than the drilled type. In 
both cases the attainable thermal efficiency was consider- 
ably influenced by the type of bearer fitted to the cooker 
hotplate in which the burners were used. 


Prof. Coss introduced the Twenty-First, Twenty-Second, and 
Twenty-Third Reports of the Joint Research Committee of the 
Institution and the University of Leeds 

In referring to the changes in the constitution of the Joint 
Research Committee (as stated in his general introduction 
printed at the beginning of the Twenty- First Report), Prof. 
Cobb said: Since the time of the issue of these reports, Dr. 
C. B. Marson has been appointed to the post of Chief Research 
Chemist to the Northern Coke Research Committee. It is very 
pleasing to us, in one sense, to know that our research chemists 
are so highly appreciated, but you will readily understand it 
does place difficulties in the way of organizing and carrying out 
the research. 

Having concluded his introduction to the Reports, he said: 
I am afraid that this presentation, and any discussion of the 
Reports that we might have this afternoon, can hardly be de- 
scribed as adequate. It is extremely unfortunate, and it must 
be verv disappointing to those members of the Institution who 
have given so much of their time to the work of the Committee, 
to the research workers, and to the members of the Institution 
generally, that this work must of necessity receive such very 
cursory attention. 

Mr. James W. Woop summarized the contents of the Report. 


DISCUSSION. 


The Presipent: I am sure that all those who have had the 
opportunity of perusing this Report will look upon it as a very 
valuable one. The experiments are described very clearly, and 
some most useful information is given. 

Dr. Harotp Harttey (Radiation, Ltd.): I should like to say 
how much I personally—and probably all gas appliance manu- 
facturers—appreciate the work described in this Report. It is 
part of the routine in our Laboratories to take samples of the 
products of combustion given off by gas-consuming appliances, 
and to analyze them; and I can assure you all that such work 
becomes very wearisome. We have perhaps the additional 
stimulus that we can at least experiment with the apparatus in 
order to get an improved result. Mr. Wood to some extent has 
been able to do this, but probably he had first of all to consider 
himself in the position of an historian. 1 hope this Report wil! 
receive the consideration it deserves. 

It is not possible, in the time at my disposal, to discuss all 
the various sections of it; but I should like to refer to what | 
think is perhaps the most important part—namely, the portio: 
dealing with the boiling burner. I think, if this portion of th« 
Report be read carelessly, it might be assumed that the findings 
apply always to the two types of burner considered. The resul's 
apply only to the apparatus tested; and may not apply even to 
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the actual design which it represents, because you have always 
to consider, first, the design of the apparatus, and, secondly, the 
ability of the manufacturer to produce, under manufacturing 
conditions, an appliance which is in accordance with his draw- 
ing office demands. In this particular case Mr. Wood has 
shown that the bars employed had a marked effect on the CO 
production, and he also comments on the effect of the position 
of the burner head relative to the utensil. The disc type burner 
has been developed not only because it does enable you to attain 
higher efficiencies, as pointed out in the Report, but because 
we feel also that with it there is in fact a greater opportunity of 
ensuring satisfactory combustion under domestic conditions. 
The Committee rightly emphasizes the influence of the cornice 
of the hotplate ; and you have to consider not merely the burner, 
but also the bars and the cornice as a unit. I think some 
manufacturers are a little inclined to ignore the part played by 
the cornice. With a large utensil, on many hotplates it is 
possible to seal the space between the burner and the cornice ; 
and unless the products of combustion can pass away freely 
from the flame zone, there will be CO production. A freely- 
burning bunsen flame gives off an extremely minute proportion 
of CO. The theoretical undiluted products would contain 
about 30 parts per million. We in commercial practice are con- 
cerned with parts per 10,000, and in routine tests work to parts 
per 100,000, so that there is no inherent defect or limitation in 
the bunsen flame. It is the manner in which you apply it in 
your piece of apparatus that matters. The Committee points 
out that the burner tested did in fact give little carbon monoxide 
when freely burning. The Committee also makes reference to 
the improvement in the results attained when the gas consump- 
tion was increased; and I think that increase in gas consump- 
tion was attained by pressure increase. This is, in fact, a very 
important advantage of the flame spreading type of burner. 
With a drilled ring burner you have a flame orifice which ap- 
proximates to some extent to the thin plate type of orifice. In 
the disc type you have a channel orifice ; and as the pressure of 
the gas supply increases, you do get over a certain range, per- 
haps, a shortening of the inner cone and an increase in the 
primary aeration. Though in no way responsible for the 
piece of apparatus examined, there is one question I wish to 
ask about the particular burner tested. In the Summary of the 
Report it is stated that the nonmal consumption is 16 to 18 c.ft. 
per hour. Mr. Wood’s tests were done with a gas rate of 
20 ¢.ft. per hour at 20 tenths. That, on Leeds gas, would be 
equivalent to roughly 9400 or 9500 B.Th.U. per hour. We rate 
our flame-spreading burners on cookers at 7500 B.Th.U. per 
hour at 20 tenths pressure ; and you will realize that, if the gas 
consumption at that pressure be increased, the falling-off in 
primary aeration which results will have an important influence 
on the carbon-monoxide production. I indicated .at the be- 
ginning of my remarks that we make it a practice to carry out 
tests with boiling burners and other apparatus before they are 
marketed, to ensure that the design is satisfactory from the 
combustion point of view; and we have’ endeavoured to bring 
home to the industry the importance of aiming at some stan- 
dard in this connection. I think too little attention has been 
paid to that matter in the past. We use an 8-in. kettle—I 
think Mr. Wood has used a 7-in. kettle for these tests—and, 
whereas he has worked with boiling water, we arrange for a 
continuous flow of cold water through the kettle, so that we get 
what we believe to be the worst condition. Again, when we 
have sampled our gases, we make no endeavour to remove any 


hydroxy compounds, if they exist, or any oxides of nitrogen, 
but add the whole together and call it CO, which means again 
that we are debiting our appliances, and, therefore, are getting 
a larger factor of safety in our results. We do not work on 
the basis of carbon monoxide per 10,000 c.ft. of gas burned. 
The actual basis one adopts, however, is of little importance ; 
and we prefer to work on a carbon monoxide: carbon dioxide 
ratio (I do not wish to contend that this is a better basis than 
the one the Committee used, for I think there is something to 
be said for each) and adopt such a standard for the ratio that, 
at kettle level, we do not attain a CO concentration higher than 
one part in 10,000, which is a perfectly harmless concentration, 
To satisfy the standard, careful attention has to be given to the 
design of the burner, the bar, the hotplate generally, and the 
positioning of the parts relative to one another; and you will 
notice that the Committee repeatedly stresses, in the Report, 
the importance of attention to detail. It is a point which can- 
not be over-stressed, for in attaining satisfactory combustion, 
details are extremely important. 

With regard to the griller, it is pointed out in the table which 
is given in connection with it that an alteration of the position 
of the fret to the extent of j-in. completely changed the result. 
You will realize how difficult it is for a manufacturer to ensure 
that the grill plates shall be always in the correct position, and 
the work is made more difficult owing to the fact that the in- 
dustry demands the grill burner shall serve two purposes—i.e., 
it shall serve as a grill burner and as a boiling burner. I hope 
the day will come when the industry will be satisfied with a 
grill burner as a grill burner alone. 

We have done a considerable amount of work in connection 
with geyser design, and especially in connection with the phase 
of the problem with which the Committee has been dealing. I 
remember well the first occasion on which I approached the 
manager of one of the departments concerned, and said that he 
would get such and such a better result if he made the annulus 
} in. larger in diameter. I told him he would then be able to 
go to his gas friends and say, ‘‘ This geyser is rated at 120 c.ft. 
per hour, but will burn satisfactorily 150 c.ft. per hour.”’» He 
replied, ‘*‘ Yes, but when I put the extra } in. into it I shall have 
cut into another sheet of copper.’’? The geyser, of course, is 
sold largely to the builders’ merchant; the builders’ merchant 
deals with a man who has allocated x shillings for a geyser for 
one of a series of houses, and he does not care whether it 
attains any combustion standards or not. He is concerned 
about paying his x shillings, and does not want to pay one 
shilling more; but I am glad to say that my experience of gas 
engineers is that they are prepared to pay the few shillings 
more for satisfactory combustion. 

Mr. Woop, replying, said: I should like to thank Dr. Hartley 
for his very fair and very friendly criticism. There are disc 
burners of different types, of course, and the particular type 
that we tested was exposed for secondary aeration on one face 
only. There are other spreading types of burners in which the 
ring of flame is broken up into separate flames, therefore offer- 
ing better opportunity for secondary aeration, and the possi- 
bility of a lower CO production. As a matter of fact, in rating 
the disc burner we used the same standard that Dr. Hartley 
used—namely, 7500 B.Th.U. per hour. We did not use it at 
2-in. pressure, because we could get quite satisfactory flames at 
that gas consumption with a low pressure. We also wished to 
use such small margin as we had for pushing the burner to 
higher gas rates and exceeding the normal gas rates. 
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BENEVOLENT FUND MEETING. 


On Wednesday morning, prior to the resumption of | 


the business of the Institution, the Presipent took the 
chair at the Annual General Meeting of donors and sub- 


scribers to the Benevolent Fund. The report of the Com- | 


mittee of Management will be found on p. 588 of last 
week’s ‘* JOURNAL.’’ 

The PRESIDENT : 
the Benevolent Fund is, of course, to consider the report 
which has been circulated, and which I think sets forth 
very clearly the position of the fund. You will notice that 
this timé a difference has been shown between subscrip- 
tions and donations, and with the information given in 
the report I think everything is made quite clear. It is 
really creditable for an Institution of the size of this one 
that we should have disbursed the sum of £/538 in a year. 
[** Hear, hear.’’] But though this might be regarded as 
fairly satisfactory, the Committee do feel that, while we 
are able to offer some amelioration of the troubles of those 
who are eligible, we ought to be in a position to do more. 
Fortunately, we have not had any very serious calls for 
help; but we should like to be in the position of having 
a larger annual amount available for disbursement. We 
realize that the work which we are doing is good, and 
we should be glad to extend it. Some of the amounts of 
money paid away in days gone by were ridiculously 
small; and although they have been increased, they are 
not even now perhaps as adequate as we should wish 
them to be. I know it is undesirable to appeal to those 
who are willing to give up time to come here early in 


The main object of the meeting of | 


the morning to the meeting of the Benevolent Fund. It | 


would be ungrateful to appeal to them for increased sup- 
port, because we already have their help to the fullest de- 
gree; but I think there is still room for action on the part 
of many members of the Institution, and I hope that we 
shall all do everything we can to keep the claims of this 
fund before the general body of members. It has been 
suggested that a reason for some members who have not 
already subscribed putting their names on the list might 
be to regard it as a thank offering for the Royal Charter 
and the added status which the Institution obtains there- 
by. This might be adopted as a sort of slogan. The 


Committee feel that it would be very much better to have | 
a long list of normal subscriptions, rather than a small | 


number trying to carry too large a burden. 


Mr. Frank H. Jones’s GENEROSITY. 


In connection with the fund, I have a very pleasant 
announcement to make. 
the following letter from Mr. Frank Jones : 


Dear Mr. Prestpent,—I enclose you a cheque for £100 
to the Benevolent Fund of the Institution of Gas Engineers, 
and will send the same amount for the next four vears— 
making “soo in all—to be spent as the Committee ‘for the 
year decide. 

T send it to commemorate the Charter, your Presidency, 
and the Education Scheme vou have done so much for. 


(Signed) Frank H. ‘Jones. 


Such a handsome gift is typical of the man who sent it. 
The quiet and unostentatious way in which he makes the 
gift, and his very gracious reference to vour President and 
the Charter, and to some of the work which has been 
done during the year are deeply appreciated. ‘I feel sure 
that the Committee will discuss very fully the best means 
by which this money can be used. [Applause!] I move 
the adontion of the report of the Management: Committee. 

Mr. Watter T. Dunn: Mav T have the privilege of 
seconding the motion? T should like to testify to the ex- 


cellent work done by the Committee, of which T have acted | 


as Secretary for some years, and to tell you how svm- 
pathetically every case is considered, and how anxious 


Yesterday morning I received | 





glad to do more. I should also like to add my humble 
appeal to members outside who have not already contri- 
buted. Some of the cases that from time to time come 
before the Committee are very distressing. With re. ard 
to the handsome gift which has just been announced, this 
is typical of Mr. Jones, and the admirable way in which 
he has done it will touch the hearts of all. A letter of 
thanks will, of course, be sent from the meeting, and | 
should like to associate myself with it. 

Mr. Samuet Giover (St. Helens): I take it that a 
message will be sent from the members, and I am sure 
all would like to join in it. Mr. Jones has set a splendid 
example, and we should all desire to show our apprecia- 
tion of what he has done. 

The Presipent: We will take that as an instruction. 

Mr. C. Dru Drury (Sunderland): The hope has been 
expressed that the members will commemorate the 
Charter by subscribing to the Benevolent Fund; but | 
should like to feel that the Committee will take some de- 
finite step to bring the matter before the members. After 
all, the contributions are very small. I understand the 
membership of the Institution is now about 1400; and if 
that is so, as the number of subscribers is under 500 this 
represents a subscription last year of no more than be- 
tween 4s. and 5s. per head. That is very small. I do 
not know what steps the Committee do take to bring the 
subject before the members, but I think they should do 
something definite in this direction—particularly this year. 

Mr. J. P.. Learuer (Letchworth): It seems to me that 
circulars do not have any great effect. What is wanted 
are personal requests from one member to another. That 
has been successful in the past. 

Mr. Davip Vass (Perth): Might I make another sug- 
gestion? We are here just as members of the Benevolent 
Fund. Would it not be better for the matter to be brought 
before the whole of the members of the Institution at the 
general meeting—say, before we close the session ? 

The Presment: There has been mention of further 
appeals. The Committee have from time to time con- 
sidered what can be done in that way, and they agree with 
the opinion which has been expressed that circulars are 
of very little use. I had in mind, at the opening of the 
next session, when we have a larger number of members 
of the Institution present, to use the announcement of 
Mr. Jones’s generosity as an opportunity to appeal to as 
wide an audience as possible to support the fund. I think 
possibly that might meet the suggestions that have been 
made. {‘‘ Hear, hear.’’] 

Mr. H. E. Copp (Hull): I was wondering whether this 
very handome donation by Mr. Jones could not be segre- 
gated and made the nucleus perhaps of a separate fund. 

The Presipent: I think that might be left to the Com- 
mittee. 

Mr. B. R. Parxryson: Have the Council considered 
a form of covenant asking members to subscribe for seven 
years, so that the Benevolent Fund can recover income- 
tax on the amount? 

The Presipent: I do not think they have, but I will 
see that'it is put forward. 

The report was then adopted, and the meeting closed. 


APPOINTMENT OF TRUSTEE. 


‘Before the ordinary meeting of the Institution was re- 
sumed on Thursday morning, a special meeting of the 
Benevolent Fund was held for the purpose of appointing 
a né@w Trustee. The Presrpent was in the chair. 

The Prestpent: The fund is short of a Trustee; and | 
am going to suggest the appointment of Mr. Henry 


| Woodall to that pesition. 


Mr. T. Bansury Batt (Rochdale) : I have much pleasure 
in proposing the election of Mr. Henry Woodall as 4 
Trustee of the Benevolent Fund. I have known him since 
about the year 1876, so that he is a very old friend of mine. 

Mr. Harotp Davies (Chesterfield): I have very much 


the Committee are to give the fullest amount of help that | pleasure in seconding. 


is possible. As the President has said, we should be 


The resolution was carried, and the meeting closed. 


. 
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THE INCIDENT OF THE PEAK LOAD. 


By FREDERIC G. GORMAN, Assoc.M.Inst.C.E., Deputy Engineer, South Suburban Gas Company. 


SUMMARY OF PAPER. 


(1) Introduction. 

(2) Works Holders and Manufacture. 

(3) Temperature and Output. 

(4) Hourly Peak Loads. 

(5) Station Governors. 

(6) General Reinforcement Scheme. 

(7) Formule. 

(8) Decentralized Area of South Suburban Gas Com- 
pany. 

(9) District Gasholders. 

(10) Hourly Peak Consumption. 

(11) Group Governing. 

(12) Conclusion. 


1.—It may be justifiable to say that the changing con- 
ditions in tne distribution of heat units engendered by 
the popularity of gas fires, cookers, and the many forms 
of heating appliances, produce peak loads—separate trom 
and combined with the lighting load—which result in 
many problems in both manufacture and distribution. 

Ihe effect of these sudden demands is far-reaching, 
and reacts to the initial stage of gas manufacture. 
From there onwards to the supply at the consumers’ 
meters problems arise with such rapid sequence that some 
alacrity and much thought is necessary to find the solu- 
tions which will enable the consumer to draw from the 
service those units of heat at*a constant pressure and of 
a quality suitable for his appliances. 

fhe peaks are more accentuated, especially with re- 
gard to the heating load, by the vagaries of the English 
climate; the irregular output thereby produced necessi- 
tating constant alertness in the manufacture in order to 
maintain the holder stocks above the danger limit. 


Works HOLDERS AND MANUFACTURE. 


2.—In view of the peak load requirements, the total 
holder storage cannot be considered only in terms of so 
many hours’ output; it is also necessary to consider 
the fluctuation of stocks with its maximum and minimum 
in the 24 hours, and hence the available stock for daily 
variation. The safe minimum is required to be known in 
conjunction with the maximum hour’s output, bearing in 
mind the necessity of having sufficient stock to avoid 
working into and out of the same holder. To illustrate 
this with a particular case, where the holder capacity is 
38,750 therms and the maximum three-hourly output is 
12,500 therms : 


Practical maximum stock 37,500 therms = 12 hours’ normal 
winter's output. 


less variation in 24 hours . 12,500 therms. 





Stock at some time during the 


24 hours. ‘ae oe ae io 
\llow for daily variation during 
the week %.) te net, G2 5) 
Minimum stock to avoid work- 
ing into and out of the same 
holder 12,500 +, = 3 hours’ peak load 


output. 


From this it will be seen that the holder capacity of 
twelve hours’ supply is in practice equal to three hours’ 


maximum output—and this after allowing only one-third , 


of the total capacity for daily fluctuation. 

_ these points are emphasized by the heating load peak; 
in fact, the works holders carry out the function of an 
anti-fluctuator and mixer controlling the hourly variation 
of the manufacture, rather than a storage to be drawn 
upon at high demands for any length of time. The ability 
to store gaseous heat units, however, even for only a few 
hours is a convenience denied to the suppliers of electrical 
heat units. This ability is also an asset in the prevention of 
any discontinuity of supply to the consumer, and should 
be preserved even to a greater degree in view of the nature 
0: the modern peak loads. The manufacturing plant, 


nevertheless, must be more elastic than formerly, in order 
to meet the variations in the output which are more than 
can be safely, levelled-up by the holder stock. 

The first effect of the peak load is therefore in the retort 
house, where it is necessary to have retorts ready and 
capable of being brought into full action within a few 
hours’ notice. Where the plant consists of coal gas and 
water gas, one obviously should not indulge in the use of 
water gas as a levelling factor; but some form of slow 
carbonization of coal gas on a section of the plant will 
give a reserve which can be quickly drawn upon as oc- 
casions arise. 

The manufacture follows the output very closely, as 
will be seen from Chart 1, which gives the daily variation 
of manufacture and output together with the temperature 
line for two winter months—February and March— 
but it should be remembered that the manufacture is all 
the time following an anticipated line of output, and that 
prescience in this respect is not assisted in any way by 
retrospection. For instance, it can be imagined how diffi- 
cult it was on March 6 to foresee the sudden variation 
during the following week or two. The indication of a 
change was the drop in temperature, shown clearly by the 
dotted line. 

It is also of interest to note from this chart that, fol- 
lowing the drop in temperature from March 5 to March 11 
namely, six days—there was an increase in output from 
55,000 therms to 71,500 therms—a sudden increase of 
30 per cent., and this at a time when one may have been 
influenced by the downward tendercy from the middle of 
February, and lulled into taking: off plant for the season’s 
repairs. It should also be noted that the peak commenc- 
ing March 5 did not recede until March 18—a matter of 
thirteen days. 

The antithesis of this is shown in Chart 2, where it will 
be noticed that three days before Christmas, when one 
was expecting the large peak loads for Christmas Eve, 
both for heating and lighting, the temperature took a 
turn for the worse (or the better, as the case may be) and 
rose rapidly, with the result that in two days the output 
dropped 17 per cent. The output for the corresponding 
period in the previous year failed to be any guide, for, as 
will be seen trom the chart, the current output was pro- 
ducing as steep a decline as the ascent in the previous 
year. 

The foregoing is eloquent of the necessity for watchful- 
ness by the person whose duty it is to control the stocks 
and the manufacture. It behoves him to be a student of 
the weather, and to anticipate its effect upon the output 
by close observance of the many factors which may be 
peculiar to his particular area. In this respect consider- 
able help may be obtained by the forecast of the weather 
issued by the Meteorological Office; and it should be 
mentioned that the author’s experience has shown the 
accuracy of these forecasts to be remarkably good. This 
Office will communicate to anyone by ’phone the 24-hour 
forecast of the weather for their particular area for a very 
small sum per month. 





TEMPERATURE AND OUTPUT. 


3-—The relationship between temperature and output 
is, of course, clear and well defined when taken in large 
periods of months; and Chart 3 illustrates this through 
a period of five years. But this is the usual seasonable 
change, and sudden changes in the weather are not pro- 
minent in this curve. Incidentally, however, the chart 
shows that both the maximum and the minimum monthly 
outputs are increasing year by year notwithstanding the 
corresponding average monthly temperatures being fairly 
constant. 

If, however, daily units are taken, then it is possible 
to obtain a more definite relationship and a closer inspec- 
tion of the climatic changes with its effect on the output 
and hence the manufacture. 

A winter’s daily output combined with the temperature 
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line is shown on Chart 4. The dotted line is the tempera- 
ture difference in degrees Fahrenheit compared with the 
same period the previous year, and the full line is the 
increase or decrease in output, expressed as a percentage, 
compared with the same period in the previous year, 
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where the relationship can be seen to be strongly marked. 
It is not suggested, of course, that such definite relation- 
ship exists in other gas undertakings, but this inquiry 
is to show the necessity for finding any relationship which 
may tend to help, with other known factors, the forecast 
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of the probable output from day to day, so that necessary 
adjustments may be made in the manufacture. 


Hourty PEAK Loaps. 


4-—It is when the hourly peak loads are considered that 
the subject presents a variety of problems with interest, 
and sometimes with concern. A typical winter’s Sunday 
load is given in Chart 5, where the cooking load from 
Il a.m. to 3 p.m. is 34°6 per cent. of the 24 hours’ output. 
The heating and lighting peak is from 5 p.m. to mid- 
night, and the early morning peak from 4 a.m. onwards. 
All these are loads for which, with their usual variations, 
an adjustment can be readily prescribed. But Chart 6, 
which is the load on a normal and an abnormal winter’s 
day, shows three peaks, the extent of which it is almost im- 
possible to foresee. 
18° Fahr. to a maximum of 27° Fahr. during the day, had 
produced an increased output of 61°0 per cent. over the 
corresponding day of the previous year. 

A system of distribution, therefore, is necessary which 
will deal with not only (a) the fairly well-known peaks of 
cooking and lighting, with all their variations, but also 
(b) the unknown peaks of heating which may come at any 
time according to the atmospheric temperature, and which 
may combine with the lighting and cooking loads or be 
entirely separate. 


STATION GOVERNORS. 


5.—It will be seen how difficult it is to attempt to adjust 
the pressure of the station governors by even intelligent 


@/ufas HORP'S (PORTABLE) PRESSURE REGISTER. 





| hand and by automatic regulation. 


The range of temperature from | 


anticipation, and automatic control becomes more neces- 
sary in order that the consumer may get heat units when 
and how he requires them. The Widlake distant pres- 
sure control satisfies the requirements for increasing the 
peak pressure at the governors according to the demand, 
and a constant pressure is maintained at the control point 
irrespective of the demand or of the human factor. 

A description of the apparatus has been given many 
times, but Appendix 1 shows the arrangement diagram- 
matically. Charts 7 and 8 are examples of loading by 
The curve in Chart 3 
is the actual load put on automatically to suit the demands 
of that particular section in order to produce a straight 
line pressure at the control point, which in this case is 
4 miles from the station governor. 

But the solution to the problem of these ‘‘ will-o’-the 


| wisp’’ peaks is not to be found by any form of automatic 


governing at the station governors, for the demand for 
heat units grows to such an extent that the pressure peaks 
on the governors become greater than can be supplied 
by the holders at the back of them. Boosters are then 
used to increase slightly the pressure beyond that thrown 
by the holders, with the object of avoiding capital expen- 
diture through enlarging the main feeders into the district. 
And provided the consumers are protected from the larger 
variation of pressure at the station governors, then it can 
be shown to be an economical method for the time being. 
Demand for gas goes on, however, and peak loads be- 
come greater while boosting at the governors, which is 
necessary to give adequate supplies at the end of the sec- 
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tion, is increased, until some reinforcement becomes 
essential. It is, of course, impracticable to have mains 
from the station governors of such a size that they will 


supply the peak loads with but very little variation in the | 
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pressure; and if the consumer be subject to the variations | 


of pressure at the station governors, then there must be 


some pressure which it is necessary to take as a desirable | 
In the South | 


maximum at the outlet of these governors. 
Suburban Gas Company this maximum pressure has been 
taken as 5 in. at the outlet of the station governors, in 
conjunction with a reinforcement scheme teeding at a 
pressure not exceeding 5 in. at the point of entry into the 
system, with the distant control point working at 3 in. 
‘There is then a maximum variation from 5 in. to 3 in. on 
any peak load, with elasticity available in the reniforce- 
ment scheme which may be necessary to cope with in- 
creased demand. A variation of this maximum pressure 
is described later under ‘* Group Governing.”’ 


GENERAL REINFORCEMENT SCHEMES. 


6.—Six years ago the supply from the station gover- 
nors to the Crystal Palace district of the South Suburban 
Gas Company was becoming inadequate to deal with the 
peaks on every day in the week, and an inquiry was 
made to find the most economical and practical method to 
cope with the ever-increasing demand by both old and 
new consumers in this thickly-populated district. The 
scheme in general was to reinforce the district by sending 
the extra gas required to different points, and to feed back 
into the existing system; the maximum pressure at the 
boundaries on entering the system to be the same as that 
at the station governors—namely, 5 in. Provision had 
to be made for the extra gas required until the district was 
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fully developed, but this estimation is naturally approxi- 
mate, and only arrived at after much deliberation and 
intimate knowledge of all the circumstances. 

{t is not proposed to go into the details of this particular 
reinforcement, except in so far as to mention some points 
which evolved from the inquiry, and which may be applic- 
able to schemes of a similar nature. 

The extra gas required to be distributed was 600,000 
c.ft. per hour in one stream, with three branches taken off 
en route and sub-divided into seven separate entries into 
the system. The method adopted to ascertain the econo- 
mic size of the main in relation to the initial pressure was 
obtained by adding the interest on the cost of the main to 
the cost of compression. Appendix 2 shows the result 
of this inquiry with the necessary data obtained from the 
practice in the South Suburban Gas Company, so that a 
comparison could be made between the use of (a) small 
diameter mains with a lower initial cost and higher run- 
aing costs; (b) large diameter mains with a higher initial 
cost and lower running costs. 

it is not suggested that the combined costs should be 
the determining factor in arriving at a decision, for the 
convenience of a larger main supplying gas without any 
running costs for a considerable period should be taken 
into account. 

Chart 9 shows the maximum day’s and maximum three- 
hourly Joad for the past ten years; and the increase since 
the reinforcement commenced in this district is distinctly 
marked, due not only to increased consumers, but also to 
an increased consumption from 158 therms to 169'5 therms 
per consumer being equal to 7°3 per cent. 

Another case of reinforcement of a different character 
might be of interest, as it refers to meeting increased re- 
quirements of distributing centres. The connecting main 
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between two stations was of such a size that an initial 
pressure Of 20 lbs. per sq. in. was necessary to send the 
gas through to its destination. The peak load demands 
were causing a draught on the district holders, so that 
for the whole 24 hours during the winter months the com- 
pressors were working to their full capacity. The main, 
which was 44 miles long and 8 in. in diameter, was con- 
sidered quite satisfactory for higher pressures, but an in- 
vestigation into this was made to find out whether it was 
economical to deal with the problem in this manner. 

Chart 10 shows that, after 90,000 c.ft. per hour, it was 
more economical to spend money on a larger main than 
have to carry on with the higher compression costs. This 
assumes, of course, that the old 8-in. diameter main could 
be: utilized on other work; such was the case in this 
instance. 
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\lore reinforcement schemes could be cited, and the 
details of many have been given in the Technical Press; 
but the two quoted are types which probably most gas 
engineers have encountered in the advancement of their 
output and the enlargement of their peak loads. 

"he object of the citation is merely to emphasize the 
desirability of investigating the advantages of a larger 
main and lower pressures, especially for towns, growing 

ges, and the open spaces of country-side, which are 
&' dually being filled up with new estates. The coupling 
together of villages with comparatively large distances 
een them is a different matter, and within recent years 
A. W. Sumner, in his paper on ‘‘ Distribution of 
Gos at High Pressures,’’* throws much light on this sub- 

t, while Mr. Lacey has shown the economics of con- 

ing large volumes over long distances. | 

Trans. 1.G.E., 1925-26. 

| 1.G.E., 1928 Meeting 
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FORMUL&. 
Symbois— 
d = Diameter of pipe in inches. 
h = Loss of pressure due to friction between ends of pipe, in inches of 
water. 
S = Specific gravity of gas compared with air (both wet). 


Pa = Atmospheric pressure in Ibs. per sq. in. 
P, = Absolute pressure at beginning of pipe in Ibs. per sq. in 
P, = Absolute pressure at end of pipe in Ibs. per sq. in. 


Q = Flow in cubic feet per hour, gas at N.T.P. 
¢ = Coefficient of friction. 


7.—As the investigations were made to ascertain the 
economical method, various pressures and diameters were 
considered, and inquiry was made into the selection of 
formule to be used. Tests were made on low and high 
pressure mains, and the results checked with the various 
formule then available. Pole’s formula with ;{ as o'0065 
was used for low pressures up to 3 Ibs., and Cox’s 
fermula with ¢ as 0'0057 for the higher pressures. 

Mr. Lacey has since shown that all formule may be 
reduced to a fundamental expression with different values 
for the coefficient of friction, and he also demonstrates 
how impracticable it is to devise a formula which can be 
used for the determination of ¢. He has gone further, 
and has found maximum and minimum coefficients between 
which values may be taken to suit varying conditions. * 

It, has been shown that the high-pressure formula is 
substantially the same as the low-pressure formula except 
in the factor representing the pressure. ¢ 

Pole’s and Cox’s formule are shown below because 
they were used in the reinforcement inquiry; but all of 
the many high-pressure formule can be transposed to 
equation (2) by finding their coefficients of friction. 


For pressures less than 3 lbs. per sq. in. 


Pole’s formula Q 1350 ake. where 7 = yards, 
Sl 
and may be transposed to 


(1) L.P. formula Q 188 r/ ot , Where L = feet, 


because ¢ is taken as 0°0065 (Pole’s coefficient), 
and equation (1) is the low-pressure formula 
developed from Chezy by Lacey into suitable 
gas units. 


For pressures 3 lbs. per sq. in. or more. 


Se a a5(P,? — Py.) 
Cox's f la O ; 1 2’ where M 
ox's formula Q = 33°3 / SM e 


miles. 


and may be transposed to 


(2) H. P. formula 0 2075 af eer —P,") where L, = feet. 
¢SL Pa? 
because ¢ is taken as 0°0057 (Cox's coefficient) 
and equation (2) is Dr. Unwin's high-pressure 
formula developed from Chezy and transposed 
by Lacey into suitable gas units. 


From equations (1) and (2) the difference can be given 
as P,* — P.” = 1°068h. With a pressure drop of 3 Ibs. per 
sq. in., and assuming the same value for ¢, the difference 
between the high-pressure and the low-pressure formule 
amounts to less than 5 per cent., which shows that it is 
practicable for the low-pressure formula to be used up to 
this limit. 

The value of the coefficient of friction has been shown 
for Pole’s and Cox’s formulz, and the author recommends 
these formule to be used for low and high pressures re- 
spectively, especially as mechanical aids to evaluate them 
can be obtained. And if a different coefficient of friction 
is desirable (which may be obtained from the limits given 
by Mr. Lacey} and reproduced in Appendix 3), then the 
results can be corrected as follows : 


0° 0065 ¢ ' $ 
> a's a © 3 ? 
Pole’s formula Q xX r/ ¢ orh x 0° 0065 eer a/ sexs 
Cox's formula Q X aft or (Pi? — Ps?) x gy OF / . 
é 0° 0057 0°0057 


Calculations have to be repeated so many times in every 
scheme with different factors that the chance of -error 
is a possibility not to be ignored, as is shown by an ex- 





* ‘* Flow of Gas in Mains,"’ Trans. I.G.E., 1922-23. 
+ ‘* Distribution by Steel,’’ by Woodall and Parkinson. 
{ Trans. 1.G.E., 1922-23, p. 292. 
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ample of one set of calculations given in Appendix 4. 
Thus any charts, slide-rules, or mechanical devices which 
have been proved to be within practical error are accept- 
able. Many of these are to be obtained, and the author 
particularly can draw attention to those which he has used, 
in combination with the foregoing formule. 

Mr. Eason, in his comprehensive book on the flow of 
gas in mains, gives charts which have been worked out 
upon Unwin’'s coefficient of friction.* There are the con- 
cise and well-known charts by Cripps, based upon Pole’s 
formula, with variations for small-diameter mains. 
Woodall and Parkinson have given tables both for low 
pressure and for high pressure up to 100 Ibs. per sq. in., 
based upon Pole’s constant with variation below 5 in. 
diameter.t There is also Pole’s slide-rule for low pres- 
sures, and Cox’s computer for both high and low pres- 
sures (the low-pressure computer being based upon Pole’s 
formula with variable constants). But it is advisable to 
take advantage of any further enlightenment which the 
energies of other inquirers bring forth; and this para- 
graph would not be complete without drawing attention 
to Lacey’s Charts 1, 2, 3, and 4, embodying the findings 
in his paper, ‘‘ Flow of Gas in Mains,’’ read before the 
Institution in 1923. He also gives tables in the ‘‘ Gas 
World "’ Year Book based upon the higher values of ; 
which he found, and which will allow for any normal num- 
ber of bends and for roughening of the internal surface. 
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tions which have developed through the heating and cook. 
ing load, for, the smaller the unit, the easier it becomes 
to give ellicient and adequate control. 

Mr. Bridge, of the Southern Counties Gas Company, 
U.S.A., in a paper presented to the Pacific Coast Gas 
Association, said that centralized storage serves only to 
equate the load on production sources, whereas distributed 
storage will equalize delivery both from sources and from 
the entire transmission net-work. 

Such a case, shown in Appendix 6, is the South Subur- 
ban Gas Company’s area, which is divided into seven dis. 
tricts, the supply to each district being controlled from 
its own centre. Three of the centres now manufacture 
gas—i.e., Sydenham, Bromley, and Dartford—while the 
four other stations act as distributing centres only. -The 
chief manufacturing station is Sydenham, which pumps 
the gas required for districts other than the Crystal Palace 
district into the holders at the Bromley centre. At Brom- 
ley the gas required for the remaining districts is pumped 
through a.main which links up all the other stations; 
each station taking off its requirements by filling th gas- 
holders. This *main is used solely for distributing over 
the area, and not for direct supply to the consumers. Each 
district has been split up into-sections, and each section 
has its separate control direct from the station governor. 

From this it will be seen that the distribution of gas 
over the area is decentralized, with the high-pressure main 
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Before concluding this phase of the paper, attention is 

called to experiments made by the author before and since 

' WeD 

Lacey's inquiry; and after evaluating and s , the 
” 


results are shown plotted on Stanton’s curve in Appen- 
dix 5 he 8-in. steel main had been in constant use for 
20 vears, and the old 18-in. cast-iron main for seventeen 
The results from the new 18-in. main which re- 
placed the 8-in. steel main are also given. All these are 
ummarized as follows : 


ears. 


Si Stee! 


main, 7218 yards eajle = 0 sth 0° 0050 
old cast-iron main, 8479 yard ; 0° 0066 to 0'0076 
15-1n,. new ; 7027 ° > 0°0055 to 0'0060 


DECENTRALIZED AREA OF SoutH SuBURBAN Gas COMPANY. 


s lo proceed, however, with the main object of this 


an ocean of problems is produced when the station 
governors have been left behind by reason of the ever- 
increasing tide of popuiarity of gas appliances, not only 
in the existing towns and villages, but through the de- 
ve orig of new housing estates far from the source of 
control, 


paper . 


Decentralization of pressure and volume control appears 
to be an important factor for consideration under condi- 


Flow and Measurement of Air and Gases, 
Distribution by Steel, 


by A. B. Eason. 


t by Woodall and Parkinson. 


THURSDAY 


FRIDAY SATURDAY SUNDAY 


as the connecting link joining up all the centres. Each 
centre has its own gasholders from which the district is 
supplied by means of low-pressure mains. Any develop- 
ments of the peak load can therefore be se«tionalized and 
treated as a smaller unit. This, of course, is necessary 
when dealing with a large residential area with spaces of 
open country being rapidly transformed into new estates 
of houses. Even with this, however, many problems arise, 
as each section has its own geographical difficulties. 

The area as shown in Appendix 6 extends 22 miles east 
and west, and 16 miles from north to south, covering 175 
sq. miles, the main portion being in Kent. The levels 
range from 3 O.D. to goo O.D., and the boundaries are the 
River Thames, Woolwich, Eltham, and Dulwich on the 
north; Westerham on the south; Gravesend on the east; 
and Croydon on the west. 


District GASHOLDERS. 


9g.—One of the most common difficulties of supply 1s 
the development of new estates at the end of the section, 
and sometimes miles from the station governor and holder. 
It may not be economical to lay an additional main, what- 
ever diameter and pressure are taken, in order to take 
up the demand at the peak loads; for generally the exist- 
ing system can supply the ordinary load, and it would 
appear obvious that the right solution is to collect the gas 
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at the end of the section when there is a surplus, and use 
it to make up the deficiency at peak demands. 

From a glance at Chart 11, which shows a typical sum- 
mer and winter load for each day of the week, it will be 
seen that, assuming a constant rate of flow into feeder 
mains, there is ample opportunity for levelling-up the load 
factor from the works, if the surplus gas at the low de- 
mands could be conveniently and economically stored, and 
used to augment the feeders at high demand. 

It may be that in some instances a small gasholder can 


vasily be installed, acting, as it were, like a gas-bag feed- 
ing a gas engine, rising and falling according to the supply 
and demands, with cut-outs at the extreme points. And 
if it be possible to erect a gasholder where attendance 
can be given without the necessity of having to charge 
this cost exclusively to the holder storage, then the holder 
can be filled by fan if necessary, and utilized to augment 
the supply at peak loads. One thereby obtains an econo- 
mical storaye with the levelling-up of the load factor. 
But where a district is developing rapidly it is not at 
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matter to ascertain or estimate the extra 
amount of gas required to supplement the low-pressure 
main. Hence something a little more elastic than the 
ordinary type of gasholder has been introduced in America 

namely, the ** Hortonsphere,’’ where the gas is stored 
under pressure and thence drawn through governors into 
supply mains as required. Descriptions of this method 
have been given in the Technical Press, and therefore no 
further information is necessary in this paper. . 

\ third method is the use of horizontal egg-ended tanks 
for the gas under pressure, similarly to the 
‘* Horntonsphere.’’ And in the United States these have 
been used as large as 10-ft. diameter by 62 ft. 8 in. long 
with a capacity of 150,000 c.ft. at 150 lbs. pressure per 
Sq. in. 

In considering the point of view of the holder, one has 
to bear in mind the rapid development, and the impossi- 
bility of ascertaining the capacity which would be neces- 
sary to supply the requirements of any particular section, 
as it would mean putting in a holder of probably two or 
three times the capacity required, and therefore spending 
a lot of money which could not at the moment, and may not 
in the future, be utilized. There is also the objection from 
the residents of the neighbourhood to the erection of a 
gasholder in their midst, and some form of static holder 
in the form of the ‘‘ Hortonsphere ’’ or the horizontal con- 


all an casy 


storing 


tainer appears from this point of view to offer a better 
solution. 

The static holder is (1) flexible in so far as it is a small 
unit and can be increased in number, (2) wzsthetic as com- 
pared with the ordinary holder, (3) capable of storing a 
larger amount of gas in a smaller space. 
sphere 


The ‘‘ Horton- 


solves these points to a certain extent, but erg- 


ended horizontal containers 30 ft. by 8 ft. or g ft. in dia- 
meter satisfy the second requirement more completely. 

Ihe comparative cost of installing a gasholder com- 
pared with the ‘‘ Hortonsphere’’ and tanks is shown 
graphically in Chart 12. From this it will be seen that 
tanks are cheaper than holders at all ranges when con- 
sidering the capital outlay of the containers only, and the 
‘‘ Hortonspheres "’ are cheaper below 175,000 c.ft. capa- 
city; but when the cost of compression is added, then the 
comparison depends upon the time the compressors are 
working. ; 

As the annual charges for capital and compression of 
these containers will vary according to the use to which 
they are put, every case must be considered entirely on 
the prevailing conditions. 

With the cost of compression varying from o'gd. to 1°Sc 
per B.H.P., the economic maximum capacity for static 
holders is 23,000 c.ft. for the higher cost, and 38,000 c.ft. 
for the lower, assuming the tanks are filled twice weekly. 
Beyond these capacities it is cheaper to put in a gasholder 
if it be convenient. 

Chart 13 shows the annual charges for gasholders and 
horizontal containers; the data for these results having 
been obtained from actual practice in a static holder i1 
stallation. These data are given at the bottom of tl 
chart. The curves on Chart 14 give the cost of filling 
the containers to the pressures shown. 

It should also be remembered that, while the elasticity of 
the static holder enables the employment of capital ac- 
cording to the requirements at the time, in the case of the 
gasholder it is necessary to endeavour to forecast the ulti 
mate development of that particular district, and to be 
sure that the holder is large enough. But, on the othe: 
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hand, if the static holders have to be filled many times 
during the week, then the cost of compression out-weighs 
the extra cost of the gasholder. 

A static holder station has been working for nearly a 
year at one of the three sections of Crayford—the fourth 
district of the South Suburban Gas Company. The mains 
feeding this section were ample for the normal require- 
ments during the week, and it was only on Saturdays and 
Sundays that there was a shortage, which became more 
prominent as new estates were developed. The decision 
to be made therefore was either to put in a new low-pres- 
sure main—which, it must be borne in mind, was only to 
give sufficient pressure for the week-end loads—or to rein- 
force with a high-pressure main. 

The installation of an additional main of small diameter 
and at high pressure to deliver the extra gas required was 
investigated, and the results are shown on Chart 15. It 
will be seen that the economic size of main for this pur- 
pose is either a 3-in. or a 4-ir. diameter, depending upon 
the number of hours of pumping during the week; but it 
will also be noted that, whereas the annual charges of 
static holders, including the cost of compression at 1°8d. 
per B.H.P., is £210 for 25,000 c.ft. capacity filled twice 
per week, which is equivalent to 50,000 c.ft., the annual 
cost of the main plus compression was £280. 

There was the difficulty of putting in larger mains in 
congested streets, to obviate which it was necessary to 
make a large detour round the by-streets. Thus, apart 
from the cost, it was considered advisable to investigate 
the question of putting in a holder at the end of the sec- 
tion, or some form of high-pressure storage, so that the 
existing mains would have an increased distributive 
capacity. In this particular case the development is tak- 
ing place at the end of the section and 3 miles from the 
station governor. 

It was, of course, not intended to supply the whole of 
the gas required through the static holders, but only to 
use them as auxiliary to the ordinary low-pressure mains. 
Four horizontal tanks store the surplus gas at 60 Ibs. 
per sq. in. pressure, and give an available capacity of 
25,000 c.ft. for the cooking load on Sunday, or any other 
peak load that may be required. The plant is shown in 
\ppendix 7, where details of the units are given; and 
hotographs are reproduced in Appendix 8. In brief, it is 
entirely automatic, flexible, self-contained, and requires 
no more attention than a man once a week for cleaning 
and oiling-up for a few hours on Saturday mornings. 
The small pump room is heated and controlled thermo- 
tatically, so that a constant temperature is kept in the 
vinter, and the compressor itself is cooled by a thermo- 
syphon arrangement, thereby not requiring any mechanical 
contrivance. 


The foregoing installation of static holders may be 
summed up as putting a supply of gas into containers at 
the end of the section which may be drawn upon when 
encountering peak loads beyond that which can be con- 
veniently supplied from the station governors. The par- 
ticular part of the section reinforced by the static holder 
requires 72,000 c.ft. for the cooking load on Sunday; and 
as the static holder can supply 25,000 c.ft., the effect is 
that the load factor has been economically levelled-up to 
the extent of approximately one-third of the maximum 
peak. 

Hourty Peak ConsumpTION. 


10.—When considering the probable requirements of a 
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section, consideration has to be given to the maximum con- 
sumption per hour. The hourly peak consumption per 
consumer for the static holder installation was taken as 
18 c.ft., and in the Crystal Palace district of the South 
Suburban Gas Company, with all types of houses, the 
figure is 16 c.ft. per hour for 58,639 consumers. 

Actual tests of flow on an Estate of over 2000 houses — 
i.e., Bellingham—in the Crystal Palace district gave a 
maximum peak of 23 c.ft. per consumer, with a maximum 
hour of 20 c.ft. The consumption per consumer for a 
Saturday and Sunday on this Estate is shown in Chart 16, 
and the reproduction in Appendix 9 illustrates the type of 
house. This Estate was fitted with gas appliances as 
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follows : 2173 meters, 2109 cookers, 195 fires, 16,370 fit- 
tings, and 70 other appliances. 

Among other recent inquirers, Mr. Evetts found large 
differences in maximum consumption, as low as 7°6 c.ft. 
and as high as 18°7 c.ft. per consumer; Mr. Whimster, 
of Bath, finds 23 c.ft. per hour; and Mr. Smith, of Totten- 
ham, 13} c.ft. per hour, with 30 c.ft. per hour allowance 
for new consumers; and Mr. Gill, 10 c.ft. to 17 c.ft. per 
hour. 

Group GOVERNING. 


11.—The automatic static holder method is satisfactory 
within the limits already described so far as concerns the 
augmenting of the peak loads in the mains during week- 
ends, and thereby levelling the load factor; but there re- 
mains a lot to be done in order to give the desirable 
straight-line pressure to every consumer. In addition to 
placing holder storage at the end of the section, a further 
scheme is necessary to reduce the peaks and the dips of 
pressure at the entrance to the consumer’s house. 

A report of a Committee in America on ‘‘ Increasing 
Distribution Capacities ’’ shows that they are experiencing 
similar problems with peak loads to those in England; 
and the following extract is distinctly applicable to the 
subject-matter of this paper : 


If ideal distribution of gas could be attained, there 
would be a miniature gasholder on every consumer's 
premises which would be of such size as to supply the 
need for gas during the demand periods, and in which 
the supply would be replenished when the demand 
ceased. The load factor would be 100 per cent. since 
an equal rate of flow into the numerous holders would 
be going on at all times. The size of mains and ser- 
vices would be very small, since they would not need 
to be proportional to meet any peak demands. These 
ideal conditions cannot be attained on a practical 
scale using so many small units—namely, district 
holders. The exact sizes of district holders form a 
question to be determined largely by the conditions 
prevailing in a given system. It is evident that a 
great number of small holders more nearly approach 
ideal conditions than a small number of large holders, 
but the operating costs might render the large num- 
ber impracticable. 


But there are other means of further decentralization of 
the supply to consumers; and as it is impracticable to 
have small holders in so small a unit, group governing is 
now being successfully used by the South Suburban Gas 
Company. This enables the pressure in the feeder mains 
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to be entirely independent of that in the supply mains to 
the consumer. 

For the purpose of nomenclature, the mains with 
station governor pressure are termed ‘‘ feeder mains,”’ 
and those with the district governed pressure are ‘‘ supply 
mains.”’ 

It is possible, therefore, to proceed further towards the 
goal of supplying constant pressure to every consumer, 
and to wipe out the difference of pressure between the 
station governor and the distant control point. In certain 
districts of the South Suburban Gas Company small 
groups of consumers are now being controlled by gover- 
nors interposed between the feeder mains and the supply 
mains. The pressures in the feeder mains are therefore 
levelled down before delivery to the consumer, and it has 
been found possible with groups of approximately 600 
houses to maintain the pressure to every consumer with 
only half-an-inch difference at the extremes. Complaints 
of ‘‘ insufficient pr&sure ’’ are often found to be caused 
not so much by too little pressure, as by variation of pres- 
sure; the latter being too high during the period when 
the demand is light, and too low when it is heavy. In 
one case a governor was fixed on the main supplying a 
group of consumers from whom complaints had been re- 
ceived; and though the pressure afterwards was much 
lower, it was more constant than that previously given, 
and resulted in the stoppage of the complaints. 

Chart 17 is a skeleton plan of such a group with dia- 
grams taken at five points during the Sunday peak load. 
It should be mentioned that this group has not been 
specially mained, but merelv detached from the sectional 
feeder main. 

The drop of approximately half-an-inch is really due to 
the length of 6-in. main between D and X; but this varia- 
tion is not considered to be sufficiently serious to warrant 
increasing the size of the main between these two points. 

The diameters of feeder mains and supply mains are 
shown, and also the difference of levels and the number 
of houses on each road. A 6-in. diameter governor sunk 
in a pit in the roadway controls 650 houses. 

The application of the above grouping to the extreme 
end of a section, from governor to control point and static 
holder, is shown on Chart 18. 

In the whole section there are 6000 houses; and in addi- 
tion to fixing governors (twelve in number) controlling 
the streets branching off the main road, it was necessary 
to lay 4-in. diameter supply mains to couple-up the houses 
in the main thoroughfare. 

_ Including governors, and taking the average consump- 
tion per consumer per annum as 170 therms, the charge 
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for interest on capital for grouping in this manner is 
o’o4d. or 1/25th of a penny per therm. 

A further advantage of the arrangement is that the pres- 
sure in the feeder mains can be increased in the future, 
either at the works or static holders, to carry the larger 
quantity of gas which may be required in the section, at 
the same time maintaining the straight-line pressure. 

All the district governors are capable of working with 
an inlet pressure of at least 12 in., so that the ultimate 
development of this section will be a maximum pressure 
of 12 in. at the outlet of the station governors and the 
static holders. This figure of 12 in. has been assumed 
to be the maximum that could safely be carried, in case 
any governor should temporarily fail, and the consumer’s 
meter be exposed to this pressure. Such a contingency 
is not expected, but there must be some protection against 
this happening. 

It will be seen that by this means consumers are divided 
up into small groups, each being controlled by a governor 
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which enables every consumer to have a pressure with a 
variation of not more than half-an-inch day and night, irre- 
spective of peak loads and also irrespective of the diffi- 
culties encountered by the gas undertaking in coping with 
the demand. 


CONCLUSION. 


12.—In other words, the incident of the peak load with 
its attendant and intricate difficulties becomes a domesti 
affair of the gas undertaking, with no effect whatsoever 
on the consumer, whose chief concern is the natural ex- 
pectation of always obtaining the efficient service which 
it is the duty of the undertaking to supply. 

The specific cases mentioned have been taken from the 
experience of the South Suburban Gas Company; and ac- 
knowledgment is due from the author to Mr. J. Terrace, 
M.Inst.C.E., for helpful criticism on various points, and 
to Mr. J. H. Goldsmith, for assistance in the many calcu- 
lations necessary in this paper. 
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APPENDIX 2. 
Reinforcement Scheme—1923—Crystal Palace District. 
> 600.009 C Fr re€A Hour > > 500,000 C. Fr. PER Hour »>——> 250.000 C.Fr PER Hour 
DATA:- — 
< 49050 Fr < 1900 Fr r<— — 10998 Fr > 
100.000 250,000 250,000 
C Fr PER Hour C Fr PER Hour C. fr Per Hour 
; ° 6 
Gov Gov. Gov 
A+60Ft. Works Datum B+ 96 Fr. C + 96 Fr 
rime of pumping, 30 hours per week 1560 hours per annum Cost per B.H.P. 
Outlet pressure on main 7 um. Steam— 
Pressure on entry to system 5 in 
Compressor efficiency 6o per cent Cost of steam with breeze at ros. per ton = 0'02d. per Ib. of steam 
Interest on capital at 6 per cent. a8 wet cont Steam turbine plant at 20 Ibs. B.H.P. at o’o2d o* 40d 
Maintenance and depreciation, 14 per cent. } 73} . Depreciation . 7 _— o'o5d. 
Work done in isothermal « ompression = P.V. loge R Interest on capital o'o4d. 
SENS 144 P.V. 2°3 log R Maintenance o'o7d. 
alee 23,000 Running costs. 0’ 03d. 
where P Pressure at which V is measured 4°7 Ibs. per At — 
4 Vo of gas ft minute 
R Rat t and outlet pressures ver in. Abs Pence per B.H.P.-hour 050d. 
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Electric— 
Cost of generating current. . ... = 1d. per unit 
= o'75d. per B.H.P. 
go per cent. 
o° 83d. per B.H.P.-hour 


Efficiency of motor 
Cost 


Interest, maintenance, and depreciation, 
134 per cent. o'2d. 


103d. per B.H.P.-hour 
Gas— 
From 20 c.ft. to 30 c.ft. per B.H.P. at 5d. per therm ) 
Plant from £7 to £20 per B.H.P. 
Interest, maintenance, and depreciation, 134 per cent. ! 
o'6d. per B.H.P.-hour for large powers 
to r°2d. ,, e i small 


B.H.P 


Scheme. Initial Pressure 


(1) 8-in. main all the way 100°4 lbs. per sq. in. 2190 
(2) 12-in. main all the way 29°32 Ibs. per sq. in. 1162 
(3) 18-in. main all the way 6°49 Ibs. per sq. in. 380 
(4) 24-in. main all the way... 63 in. W.G. 142 
sft = 30's in. 66's 
()36im.toA ..... |y 
30-in. AtoB eet oe 27°3 in. 59°3 
eon. BwC hw Ss 3 
oben. C6 0s ce we er a oe sd 
. ee) rn sich we 42°3 
(B).4te. CA ed 
36-in. Ato B . , 19'9 in. 39°4 
24-in. B to C Te 2. ve 


APPENDIX 3. 
Table of Coefficients of Friction. 
By LACEyY.* 
There are two values of ¢ given for every combination of diameter 
and velocity in the table. The lower values may be used for 
steel mains and for quite clean cast iron mains, the higher 


values are for cast iron mains that have become coated with 
rust or other deposit. 


Velocity, Feet per Second. 
Diameter 
in Inches. Cc. 





5. 10. 20. 30. 40. 50, 

$ o’O102 0'0092 0'0082 0°0078  0'0074 | 0°0072 315 
0°0093 0'0080 0°0068 0'0062 0°0059 | 0°0056 

6 0°0096 | 0'0086 00078 0'0073 00071 | 00069 708 
0°0085 0°0073 0°'0062 0°0057 0°0054 | 0°0052 

0°0092 0'00382 | 0°0074 0'O07!I 0°0069 | 0°0067 1,257 
0° 0050 00068 0°0059 0° 0054 0°oOosI 0° 0049 

0°0086  0'0078 | 00071 =0'0068 | 0'0066 | 00064 2,827 
0°0073 0°0062 | 0'0054 0°0050 | 0°0047 | 0°0045 

18 0° OOS! 0°0073 | 0°0008 = 0°0005 | 00063 0° 0002 6,362 
0°0067 | 0°0057 | 0°0050 0°0046 0°0044 0° 0043 

24 0°0078 | 00071 | 0'0066 | 0'0063 | 00062) =O 006! 11,320 


0° 0062 0° 0054 0° 0047 0° 0044 0° 0042 o*Oo4! 


292, Trans. I. G. E., 1922-23 
t Constant for converting velocity into discharge in cubic feet per hour. 


* Page 


APPENDIX 4.—Sample of Calculations Necessary for 
One Scheme Only. 


Scheme 3. 


Required discharge 600,000 c.ft. per hour to A 1350 yards 0°767 miles 


500,000 A ,, B 3800 ,, SESS us 
250,000 _ ,, " B ,, C 3006 2°084 
Cox Formula 
S Oo 0057 
Q 33° ‘aft (P;? — P,*) 
S.M. 
2 
P,2 — P,2 O7S.L. 
* 33°32 
fe) c.ft. per hour discharge. 
a diameter in inches. 
Pi initial pressure lbs. per sq. in. Absolute. 
Pe outlet * ee 
S sp. gr. 


M = length in miles. 


Required. 


Cost of Main— 
Reinstatement, hardcore filling, cartage, and tar macadam surface 
I1s. per yard super 
Covering over main 2 ft. 6 in. 


Main Costs, inclusive per yard run 


| SSP®RAR Sera ee ee a I gi! 
12 in. ; $ 3 0 
18 in. , . 318 5 
24 in sis is 
30 In 612 9 
36 In 8 Ir 10 
42 in. Io 5 


Delivery of 
Main Without 
Cost per | Compression. 
8.H.P. Hour, 7 in. Initial 
Pressure. 


Annual Charges. 


Main Com 


(74 per Cent.).| pression. Total. 3 in. Final 
Pressure. 
d. £ f f C.Ft. 
o°6 989 8541 } 9530 24,700 
o°8 1488 6042 | 7430 46,000 
o'9 2592 222: 4815 98,900 
os 3484 1014 4498 | 173,800 
I°2 4015 518 4533 268 ,o00 
r'2 4765 330 5095 346,500 
| 
I°2 4203 462 4665 288 ,'700 
3°2 4941 307 5248 * 362,000 
C Section of Main. Outlet of main = 7 in. = 0'252 lb. per sq. in. 


14°952 lbs. per sq. in. Absolute. 


P,?2 — Pq? 250,0007 X 0°5 X 2°084 
a 33°3" x 18° 
log 250,000? 5°3979 X 2 10°7958 | log 33°33 1'5224 X 2 3'0448 
O'5 X 2°084 1°042 log o0'0178 log 18° 1'2553 X 5 6'2765 
10°8136 9° 3213 
i 9°3213 
1°4923 Antilog 31°07 
P,” 14°952?=223°6 
P;? 223°6 + 31°07 = 254°67., ¥254°67 15°96 


15°96 lbs. per sq. in. Absolute, Outlet pressure of B section (no correc 
tion for altitude in this section). 


B Section of Main. 
, 2 ' ‘sail 
: 500,000* K O'5 X 2°159 . 
P;? 15°96" — - 128'8 
33°37 X 18° 
15°96" 254°67 + 128°8 353°47-, ¥383°47 19°58 lbs. per sq. in 
Absolute. 

(This section of-main rises 36 ft., giving rise in pressure of 0°26 In., or 
o'0094 Ib. per sq. in.; but as this amount is so small, for the purpose of 


these calculations by Cox's formula, it is ignored). 


A Section of Main. 


600,000" X O'5 0'767 
P;2 s 19°582 . : “ $97 65°91 
33-3" X 18 
19°58? 383°47 + 65°91 $49°38., V 449°38 21°19 Ibs. per sq. in 
Absolute 
21°19 14°7 6°49 lbs. per sq. in. inlet pressure to A section. 


(Also in this section rise of main is ignored). 


Booster inlet 4 in. 0'144 lbs. per sq. in. 14°844 lbs. Absolute. 








> 4 >’ ou oT’ 
H. 144 I V. 2°3 log R R 21°19 
33,000 14°844 
144 X 14°7 X71Q,000 ; x tegen 
14°544 

33,000 
144 X 14°7 10,000 X 2°3 X log 1°427 

33,000 

228 H.P. 


required 380. 


£1 8s. 6d. per hour. 


Assuming 60 p.ct. efficiency, H.P. 
Cost of compressing at o’gd. per H.P 

= 30 hours per week. 
= £2223. 


Time. of pumping 
Cost per annum 
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APPENDIX 6. 
STATUTORY AREA OF SUPPLY.—SOUTH SUBURBAN GAS COMPANY. 
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Bellisagham Estate. 
DISCUSSION. 


The Presipent: As Mr. Gorman’s Chief, | am 
claim the privilege of starting the discussion. I am not going 
to criticize, however, but rather to indicate some of the “lines 
which the discussion might follow. The paper is full of points 
of interest to many different sections, and I have made a note of 
four points which I think warrant discussion. 

In the first place, 1 hope we shall have a very free expression 
of views on the question of group governing. It is described 
very clearly in the paper, and it is sufficiently novel to warrant 
discussion. The problem of district gasholders has also been 


going to 


very much to the fore recently, and we might with advantage 
take the opportunity of expressing our views with regard to 
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that. The section dealing with formule seems to be rather a 
fearsome one, but an attempt has been made—and, | — 
successfully made—to simplify the use of formule whic! 

now has always g given rise to much difference of opinion. \\ ith 
regard to gasholder storage, | should like to say that I w: ry 





|| disappointed, at the recent meeting at the British Indusiries 


Fair at Birmingham, when Mr. Frank Jones, speaking a 

paper which was read there, suggested that the discu: n 
| might well take the form of the expression of opinions t 
how much gasholder storage was really necessary. 1 trusi (hat 
on this occasion we may have a good discussion on gasholder 
| storage. 

Mr. SrepHen Lacey (London): I have not had time to stud) 
Mr. Gorman’s paper as carefully as it deserves to be st 





| but I have read it through, and can say with confidence thai ij 


contains much information which will be of great use to en- 

gineers when planning improvements or extensions of thei: 

distribution systems. 1 should like to comment upon a few 
points raised in the paper. 

First of all, | would point out that Mr. Gorman gives an 
exceptionally wide range of meaning to the expression ** peak 
load.’’ It is usual to think of the peak load as an abnormally 
high load of relatively short duration. Peak load, so defined, 
is a most important factor as regards the pressure losses in the 
distribution system; but, in my experience, it is not the deier- 
mining factor as regards the storage required for safe working. 
The load that determines the holder storage required for saie 
working is the aggregate gas consumption of several consecu- 
tive days in abnormally severe winter weather. Perhaps it 
would be useful to give a few figures relating to the under- 
taking of the Gas Light and Coke Company, which figures 
may be compared with those given by Mr. Gorman in the sec- 
tion of the paper dealing with works holders and manufacture. 
I note that Mr. Gorman expressed his practical working maxi- 
mum stock in terms of 12 hours’ normal winter’s output, but | 
think that this practical working — stock should be 
expressed in terms of the maximum day. 1 do not know how 
one arrives at the 12 hours’ normal winter’s output. In passing, | 
should like to comment on the fact that Mr. Gorman expresses 
his holder storage in therms. I think | am a ‘* die-hard ”’ on 
that point; I do like to adopt the c.ft. basis for distribution pur- 
poses. Mr. Gorman has not even mentioned the calorific value 
of the gas; one cannot say what size main is required to carry 
so many therms per hour unless one knows the corresponding 
volume, so that I do think we ought to stick to the volumetric 
basis when considering distribution. ‘The maximum storage of 
the Gas Light and Coke Company is about 115 million c.ft. ; 
our maximum day’s output is about 240 millions. On a win- 
ter’s day we have our highest stock of gas at about 8 a.m., and 
our lowest stock at about 10 p.m. We can maintain full pres- 
sures on the district at the time of lowest stock, provided it 
does not fall below about 25 million c.ft. In such circum- 
stances, | would not like to say that no works is working in 
and out of one holder. Mr. Gorman appears to think it neces- 
sary to have a sufficiently large stock under those conditions to 
avoid working in and out of the same holder; all I can say is 
that the Gas Light and Coke Company do have to work in and 
out of one holder at each of several works, and | do not know 
of any insuperable difficulty with regard to the mixing of the 
gas. If, on the day of maximum output, the quantity of gas 
made is equal to the gas consumed for the 24 hours, the maxi- 
mum depletion of stock—i.e., the difference in the stock be- 
tween 8 a.m. and 10 p.m—will be about 50 millions, or rather 
more than 20 p.ct. of the day’s output. In other words, we 
must start with a stock of about 75 millions in the morning in 

order to ensure having a stock at night sufficient to maintain 
full pressure on the district, and therefore, under present con- 
ditions, we have a margin of about go million c.{t.—that is th 
difference between the full storage of 115 millions and the stock 
of 75 millions with which we must start the day. We h 
that margin to meet the day-by-day accumulated deficits of gas 
made in relation to gas delivered during the periods in w! 
sudden changes in temperature produce sudden increases 
consumption which are too great to be followed very closel) 
corresponding increases in the quantity of gas made. As it |s 
not unusual to get a sudden rise as between one day and anot 

of 30 million ¢ ‘it. » due to a sudden fall of temperature, it wil 
appreciated that "this margin of 4o million c.ft. is none | 
large, and arrangements are being made to increase it. I qui 
agree with Mr. Gorman when he says that great judgment 
required in estimating the effect of changes of weather on con- 
sumption, and I know that our engineers at Beckton have to 
watch the stock hour by hour during extreme winter weat 

as a cat watches a mouse. I have not the same confidence th i 
Mr. Gorman has, however, in the reports of the Meteorological 
Office. [Laughter. ] 

Turning to that section of the paper which is hea 
‘“* Formule,’’ | am very gratified that Mr. Gonman has m: 
use of my work on the flow of gas in pipes, but I really = 
think this is a subject which can be discussed usefull 
meeting of this kind. My Assistant, Mr. Escreet, has ma 
number of tests of mains during the last few years, and | thin 
it would interest members to have his results compared © 
those of Mr. Gorman, which latter are plotted on the diag 
in Appendix 4 of the paper. If you agree, Mr. Escreet wou'd 
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like to be allowed to contribute to the discussion in writing. 

“ Hear, hear.’’] 

One of the most interesting parts of Mr. Gorman’s paper is 
that in which he deals with the relative merits of ordinary gas- 
holders and static gasholders for use on the district. I have 
had no experience of static holders. The diagram (Chart 13) 
showing the comparative annual charges on gasholders and 
containers suggests that the cost of compression for any con- 
siderable storage is such as more than to counterbalance the 
advantage of the low capital cost of the containers as compared 
with that of the ordinary holder, and it would appear, there- 
fore, that the static holder is most likely to prove economical 
with a really high pressure system—i.e., a system with initial 
pressures Of 50 lbs. per sq. in. or more. In such a case, no 
special compressing plant would be required for filling the con- 
tainers, and the cost of compression would be relatively low. 
It does seem to me that in such circumstances the container 
would be extraordinarily useful, and very likely to prove the 
most economical solution of peak load difficulties. 

I should like to refer now to the section headed ‘‘ Group 
Governing,’’ and to say that I endorse entirely what Mr. Gor- 
man has to say about the importance of keeping variations in 
pressure within the narrowest possible limits. 1 think it is too 
commonly overlooked that it is not sufficient merely to keep the 
pressure above a certain minimum. One has to bear in mind 
that gas appliances may be, and generally are, adjusted during 
periods when the rate of gas consumption on the distribution 
system is relatively small. In other words, should an appliance 
be situated on premises near the extremities of a district served 
from a particular distribution centre, that appliance is likely to 
be adjusted when the pressure available is at its maximum ; but 
when the appliance is required to develop its maximum capacity, 
as it is at times of peak load, the pressure available will be the 
minimum. Quite commonly, gas fires are adjusted in the sum- 
mer, and it may be that the pressures during a summer morn- 
ing will be 43 or possibly 5 in., whereas under extreme winter 
conditions most people would be very satisfied if the minimum 
pressure in their mains was 3 in. But that particular appliance, 
adjusted when the pressure is 5 in., and called upon to work at 
a pressure of 3 in., has had its capacity reduced by something 
of the order of 20 p.ct. That appliance could be made to de- 
velop its full heating capacity at a pressure of 3 in., of course, 
by re-adjustment, but there is nobody there to re-adjust it. 
The ideal is the maintenance of uniform pressure at each gas 
appliance, but that really involves the use of a pressure governor 
on each gas appliance. I am not going to pursue that subject, 
because there are very many difficulties in the way, but I think 
it is a point we must not lose sight of. 

I note that on Chart No. 17 in the paper, Mr. Gonman gives 
an example of group governing which ensures that the maxi- 
mum pressure variation at the extremities of the district served 
by individual governors is limited to about 3 in. ; thatis to say, at 
times of peak load the pressure at the extremities of the district 
is half-an-inch less than it is normally. I have two comments 
to make with regard to that. In the first place, I think it 
would be advisable to increase the normal pressure, because the 
higher the pressure the less the importance of variation in 
pressure. Another thing I would point out is that the losses of 
pressure in the distribution system do not terminate at the main. 
There are further losses in the service pipe, the meter, and the 
house pipes, all of which have to be taken into account, and it 
seems to me that, with a system of group governing, the ideal 
pressure condition is not a uniform pressure in the mains at the 
extremity of the district, but a pressure which increases during 
peak load periods to compensate for the increased pressure 
losses between the mains and the appliances. The type of dis- 
trict governor that we really require for this group governing is 
one which will vary the pressure automatically to suit the 
variations in load. We of the Gas Light and Coke Company 
are experimenting with a governor which has been designed 
by Messrs. George Kent, and I hope shortly to be able to 
arrange for a description of it to be published in the Technical 
Journals. It is one which will give variations in pressure auto- 
matically in accordance with a pre-determined scheme. 

Finally, I would ask Mr. Gorman to clear up one point for 
me. Chart No. 18 shows part of the distribution system which 
is dealt with in two ways. First, there are static holders at 
Welling, and there is also a system of group governing. If I 
understand the Chart correctly, the full black lines between the 
works governors and Welling are feeder mains, the pressures in 
which are thrown from the works governors, and the mains on 
either side of the feeder mains, I understand, are separately 
governed. Is that so? 

Mr. GorMAN: Yes. 

Mr. Lacey: It is stated by Mr. Gorman that he anticipates 
uitimately that the pressure at the outlet of the works governors 
vill be as much as 12 in., and the reason he gives for limiting 
that pressure to 12 in. is that these various district governors 
may possibly let by at times of low consumption, and that he 
™must not have too high a pressure on the consumers’ appliances. 
‘nat seems to me to be a very serious limitation, because I do 

‘ feel that one is getting real value for money from feeder 
mains if limited to a feeder pressure of 12 in. We should not 
hesitate to work feeder mains in that way with pressures of lbs. 
per sq. in. My point is that you do not want both static holders 
and feeder mains, if you have got the margin in the latter 
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to do all that is required. I may possibly have misunderstood 
this section, but I should like to have it made clear why static 
holders were placed there, having regard to the fact that there 
already existed feeder mains which apparently were capable of 
dealing with the situation. 

I should like to congratulate Mr. Gorman once more on an 
extremely interesting paper, which will be of great value to me, 
and, I am sure, to many others. 

Mr. BERNARD R. Parkinson (London): Mr. Gorman’s paper 
is a lavish contribution to a subject which is of great interest 
to every gas engineer to-day. There is scarcely anyone con- 
nected with the industry who is not in some way affected by its 
subject and whose imagination it does not touch. Without 
doubt the most picturesque and original item described in the 
paper is the installation of high-pressure cylinders (described as 
static holders) at Crayford—a plant that works automatically ; 
chooses its own time to pick up from the low-pressure mains a 
supply of gas when surplus is available; puts it into local 
storage; and holds it until the time of famine. Surely the 
originator of this plant must have been reading again the story 
of Joseph in Egypt from the book of Genesis. Then, at the 
time of peak load, this wonderful automaton returns into the 
mains, out of its plenty, such gas as may be required. Here 
we have one example of storage in situ which in its way is 
ideal. Mr. Gorman has made clear that all such schemes must 
be weighed up according to the circumstances and costs com- 
pared ; not one of them can have a universal application. 

Alternatively, there are schemes for governing pressure in 
situ, which concern the governor only, without local storage. 
Two of these I would like to compare. The Widlake system 
places the governor at the works, and controls it by a pressure 
gauge four miles away, maintaining a constant, unvarying pres- 
sure at that distance. Apart from the cast of the telegraph, 
this is the most economical method of pressure transmission, 
because the governor at the works supplies only sufficient head 
of pressure to overcome the friction in the four miles of main. 
The alternative scheme places the governor at the far end of the 
main instead of at the works. Some head of pressure is trans- 
mitted along the four miles of main, and the governing takes 
place at a distance. There is little to choose between these 
two methods. The Widlake system is used for the most part in 
the area of the South Suburban Gas Company, and the district 
governor system is in use at Tottenham, as described by Mr. 
H. C. Smith in his paper last year. Mr. Gorman gives us one 
example of the district governor under the heading of the group 
system. Both these schemes pre-suppose a length of main— 
(say) four miles for illustration—described in the paper as 
‘** supply main,’’ comparatively free of consumers, or with con- 
sumers who may be fitted with individual governors to meet the 
variations in transmission pressure. 

Some large gas undertakings, who have not the lay-out that 
easily admits of isolating supply mains, and whose system is 
everywhere linked up, govern by schedule. Either at the works 
or any distributing centre, the valve-man is supplied with a 
schedule of pressures, in accordance with which he weights his 
governors, perhaps every 15 minutes at time of peak load; and 
this is so arranged between the stations as to maintain pressure 
at the weakest point in the system. Here, the loading of the 
governors by pneumatic pressure greatly facilitates the task. 
That again has led to the Peebles system of automatically in- 
creasing the loading of the governor as the flow of gas becomes 
greater—a system to which Mr. Lacey has just referred. All 
these methods of governing can co-exist in one undertaking 
according to its requirements; there is nothing moré strikingly 
implied in Mr. Gorman’s paper than the necessity of calculation 
and good judgment, with ample data, to determine which 
method of pressure transmission should be chosen. 

Mr. H. C. Smitu (Tottenham): I was very interested to hear 
Mr. Lacey say that he prefers to speak of c.ft. rather than of 
therms in connection with distribution problems, and that he is 
a ‘‘ die-hard ’’ in that matter. I had noticed that Mr. Gorman 
had given his gasholder capacities in therms, and, had not Mr. 
Lacey expressed the view he has expressed, I should have been 
rather diffident about confessing that the first thing I did was to 
convert his gasholder capacity figures from therms to c.ft. 
Candidly, I could not visualize a gasholder containing 12,500 
therms. With regard to the static gasholders, Mr. Gorman 
states that they work at a pressure of 60 lbs. per sq. in. and 
that they discharge into the low-pressure system. I should like 
to know how that pressure is broken down, and what pre- 
cautions are taken to guard against too great a pressure in the 
ere system, particularly bearing in mind that in 
another part of the paper, dealing with group governing, he 
sets a limit of pressure on the inlet of his district governors of 
12 in., as he considers that should anything happen to those 
district governors and allow a high-pressure to get through, it 
would be rather disastrous from the point of view of the con- 
sumers. I cannot quite reconcile those two points. I have had 
no experience of the Widlake automatic control for the station 

overnor. There is a difference between this control and the 
Widlake control which we installed at Tottenham. In that at 
Tottenham, the feeder mains were connected to several district 
governots, and the purpose of the Widlake apparatus used there 
Was merely to give us a little more immediate information at 
the works as to what was happening on the district, with the 
exception that some of the Widlake control points were taken 
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from the inlet to the district governors, and we were able to 
keep the boosted pressure on to the inlet of those station 
governors at as low a point as possible by means of these Wid- 
lake recorders. I should like to know whether the Widlake 
automatic control of a station governor reduces the pressure as 
well as increases it. I understand that it increases the pressure 
as may be required ; does it also reduce the pressure, or has the 
pressure to be reduced by an attendant? I should also like to 
know whether the line which has been rented from the Post 
Office has always been found to be quite dependable. We have 
had one or two breakdowns of our telephone lines. These 
breakdowns have not been serious in our case, because the ap- 
paratus has been used only to give us information, but if such 
apparatus is being used actually to operate a governor, it seems 
to me that a breakdown of the line might have rather serious 
consequences. Mr, Gorman states that the pressure at the out- 
let of his station governors is 5 in., and he also shows charts of 
his group governing system which indicate that the pressure in 
the low-pressure 4-in. mains is 3 in. I should like to know 
what pressure the consumer is getting, for instance, at the 
outlet of his meter, and what pressure Mr. Gorman considers 
to be a satisfactory pressure at that point. A pressure of 3 or 
34 in. in the 4-in. main, for apparatus as used to-day, seems to 
be rather low. By the time the gas has passed through the 
consumer’s service pipe, through the meter, and through the 
internal carcassing, | should imagine he is not getting too good 
a pressure at the point of consumption. The various peak loads 
have been dealt with by Mr. Gorman in a very interesting and 
exhaustive manner, and I think he sums up the whole position 
in the paragraph in which he says ‘‘ A system of distribution, 
therefore, is necessary which will deal with not only (a) the 
fairly well known peaks of cooking and lighting, with all their 
variations, but also with (b) the unknown peaks of heating 
which may come at any time according to the atmospheric 
temperature, and which may combine with the lighting and 
cooking loads or be entirely separate.’’ I think he might have 
said that a system of distribution and manufacture is necessary 
which will deal with those matters. In my experience, a storage 
which is equivalent to 24 hours maximum day’s output places 
one in a fairly comfortable position so far as the ordinary 
known peaks are concerned, but I hesitate to say what one 
ought to have in order to be in a position to provide for peaks 
or other loads such as we had in the early part of this year, if 
such loads occur at times of maximum output, as, for instance, 
round about Christmas time. Such loads, it seems to me, can 
only be met by increased manufacturing plant, and I should 
like to hear Mr. Gorman’s views on that. In conclusion, I 
should like to thank Mr. Gorman very much indeed for his 
most interesting paper, and congratulate him upon it. Its pre- 
paration must have involved an enormous amount of work, and 
the charts and diagrams he has prepared for us will be most 
useful and instructive. 

Mr. G. M. Gut (London): This paper is very opportune. 
Most of us realize fully that the capital cost of a gas under- 
taking is dependent upon the maximum day so far as the works 
plant is concerned, and the maximum hour so far as distribution 
is concerned, and all of us have to deal with this question of 
peak loads, At some of the places | visit I find that these 
figures for the maximum day and the maximum hour are not 
known, which indicates that, in certain quarters, the import- 
ance of this subject is not appreciated. It was pointed out by 
Mr. Tagg that the installation of a new gas fire—he mentioned 
the size, but I do not remember what it was—involved the gas 
undertaking in a capital expenditure of 430, because the con- 
sumption of gas by the gas fire would come on top of the peak 
load, and we had to provide for it right away, from the retort 
house to the service pipe of the consumer. I was always very 
much impressed by that remark of his, and it is very true. As 
regards district holders, there is no doubt that we are coming 
to a stage when we shall use them more. They may be ordi- 
nary low-pressure holders or high-pressure holders, dependent 
upon the conditions in each place. I was in Santos in March 
of this year, where I saw Mr, Bernard Brown—the son of our 
old friend Mr. A. F. Brown, whom so many of us knew and 
liked so much. Mr. Bernard Brown is installing these high- 
pressure holders on his district, and he feels that that is the 
solution of his problem. He supplies electricity and gas, and 
he says that the cost of compression after 12 o’clock at night, 
which is a convenient time for filling up these high-pressure 
holders, is very low, because, at that time, the electrical plant 
is standing, and the current costs very little. I think that in 
considering the cost of compression we ought to take into ac- 
count the time of the day or night at which we fill these con- 
tainers. Some of us may not like to use electricity, but where 
it can be used, its cost should be very low at the time of filling, 
and even if we are using gas for power we can get the gas to 
that point of our district at virtually low cost. The mains are 
doing nothing otherwise, and, therefore, the value of the gas 
used for compression purposes should be, I submit, the works 
cost. Another point in connection with this problem of peak 
loads is the possibility of selling gas in the summer at a different 
price from that charged in winter. One large company I know 
of has done that with the idea of building up a summer load, 
and yet at the end of the year they have charged the consumers 
a lower price. That seems to be a matter which we might 
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consider. The Americans, in supplying a district such as ‘hat 
set out on chart No. 17, would certainly consider the advisa- 
bility of installing a loop main around the district and having 
quite small mains crossing the loop and linking up the diffc:ent 
roads of houses. A big company in America, which con:rols 
about 100 gas undertakings, follows the practice of using --in. 
mains for supply. They instal a loop main, with a good su) ply 
in that loop main, and then have 2-in. mains right across the 
loop, and if you work out the formule you will be surprise:, as 
I was, to find what a large capacity a 2-in. pipe has, with a 
good supply at each end. The object, of course, would be to 
cut away the dead ends. I think you will come to the same 
conclusion as I did, that there is a very great deal in that 
system. 

Mr. J. P. Learner: I think we all agree that this paper con- 
tains very much information which will be very useful to us 
in considering our distribution problems, I rise to mention a 
matter which is, perhaps, of a rather personal nature, and | 
hope I may be excused for so doing. Mr. Lacey introduced the 
thought that a governor ought to give a rather higher pressure 
when the demand is greater, and not merely to operate to keep 
the pressure constant, and he referred to some experiments 
which are being made in this connection, Mr, Parkinson also 
referred to the governor which Mr, Peebles brought out for that 
purpose. It happens that I took out a patent about 30 years 
ago for the same purpose, and there were one or two other 
patents taken out at about that time by others who, like myself, 
thought that that was the proper way to govern, I am afraid 
I did not receive very much in the way of Royalties, however, 
and the firm to whom I disposed of the patent told me that there 
was really no demand for it. It is very interesting to me, 
therefore, to find that gentlemen such as Mr. Lacey and Mr. 
Parkinson are considering now a question which appealed to 
me as being important a very long time ago. 

Lieut.-Col. W. M. Carr (Stretford): I should like to ask Mr. 
Gorman a question with regard to industrial supply in the areas 
which he has been discussing. There is no doubt that a great 
deal can be done with our large consumers in the way of level- 
ling up the variations such as are shown so distinctly on chart 
No. 11. That chart shows that every week-day there is a 
period of practically ten hours out of the 24 during which there 
is a distinct valley in the demand curve—and Mr. Lacey has 
confirmed that in his case. That valley is practically common 
to all undertakings. The industrial demands, for the most 
part, are superimposed upon our existing peaks—our mid-day 
cooking peak between the hours of 11 a.m. and 1 p.m., and also 
our evening cooking peak, between 5 p.m. and 7 p.m. Witha 
view to levelling this up in the Stretford area, where 30 per cent. 
of our load is industrial, we decided to introduce a two-part 
system of charge for industrial users only, basing the charge on 
the maximum demand. We calculated what concession we 
could give to our power consumers for the gas that they would 
take during the hours from 8 p.m. to 8 a.m. All our other 
peaks arise between 8 a.m. and 8 p.m., as our lighting load is 
not a very high one, and we find that, on the saving in storage 
and in mains, we can give a very substantial concession, and 
that concession has encouraged certain industrial users ‘to ex- 
tend their hours of working for the purpose of effecting a 
saving in gas charges. It would be interesting to know what 
is the industrial demand in this particular area with which 
chart No. 11 deals, and to what extent it affects the peak. 

Mr. Ratpu E. Gipson (Liverpool): I disagree entirely with 
Mr. Gorman’s statement in the section of the paper dealing with 
works holders and manufacture that ‘‘ Where the plant con- 
sists of coal gas and water gas one obviously should not indulge 
in the use of water gas as a levelling factor.’’ 1 think that, 
within limits, the use of water gas as a levelling factor is very 
helpful indeed, and I speak from experience. It is also a great 
help in connection with storage capacity. In Liverpool our 
storage capacity is only about 75 p.ct. of the maximum day’s 
make, but we find that sufficient, because we are able to use 
our water gas plant to meet exceptional loads. In Liverpool 
we have a de-centralized system of distribution; we have six 
distributing centres, about 24 governors, and district gas- 
holders, and we have not yet found the need for district 
governors or for storage containers, I look upon district 
governors with suspicion, and I think it is advisable to do with- 
out them if we can; but, of course, we have to do something 
when the load overtakes us, and I have no doubt that this paper 
will be of great use to me, as it will be to all of us. 

Mr. F. fr Rosinson (Harrogate), in a written communica- 
tion, stated: I am sorry I cannot be present to hear the paper 
read and to join in the discussion. I have not had the oppor- 
tunity of es it, and cannot do justice to it, but my im- 
pression is that I am in entire agreement with the views ex- 
pressed, especially with regard to governing. It seems to me 
that in large districts the point of governing is in the district 
and not at the gas-works. If, in order to afford an adequate 
supply on the fringe of the district, you put on additional pres- 
sure at the works, you are then penalizing the nearest ccn- 
sumers for the benefit of those farther away. In my Presi- 
dential Address before the Manchester District Institution, | 
brought this point out, and mentioned that in Harrogate we 
are endeavouring to meet it by running a ring of high-pressure 
mains and feeding in at various parts of the low-pressure s)5- 
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tem, balancing, as far as possible, the pressure thrown by the 
works governor. 


The Presipent: I have noted one or two points which, per- 


haps, Mr. Gorman might amplify. With regard to weather 
conditions and the forecasts given by the Meteorological Office 
—which do not seem to give complete satisfaction in every 
quarter [Laughter]—it would be rather interesting if Mr. Gor- 
man would give us the information which I know he has with 
regard to Buchan’s cold periods, which have been referred to a 
great deal in the public Press lately. I believe there are some 
cold and hot periods, and if he would state them it would repre- 
sent a very valuable addition to the information contained in 
his paper. With regard to the formule, | agree with Mr. 
Lacey that such a subject is hardly a suitable one for discussion 
here in detail, but I had hoped that we might have dealt with it 
rather more than we have, and might have tried to arrive at a 
decision as to which formule should be used. With regard to 
the district gasholders, | think Mr. Gorman might usefully give 
us some figures, if he can, on the efficiency and type of com- 
pressors used—whether they are rotary or reciprocating, 
whether they are of single or double stage compression, and 
why there are two curves on chart No. 13. 

Mr. Gorman, replying to the discussion, said: I should like 
to thank those speakers who have kindly contributed to the 
discussion. I did not expect for one moment, of course, that | 


should be able to convert all the members here to our way of | 


working, because each system must be decided in view of the 
conditions prevailing. Mr. Lacey does not like to refer to 
holder stock in therms, and he also objects to using the thermal 
basis when discussing distribution in the district through the 
mains. We do not consider therms in all our calculations on 
the district ; naturally, we consider in terms of c.ft. One can- 
not calculate the pressure of therms in a main, and one must 
calculate the pressure per c.ft. of gas; but on the works we 
ascertain the make of thenms every hour. I can assure Mr. 
Lacey and Mr. Smith that it is quite an easy matter to think of 
holder storage in therms after one has had a little practice. 
[Laughter.] I can appreciate the difficulty. When we 
changed over from the volumetric to the thermal basis, I had 
the same difficulty in imagining holder storage in therms, but 
at the present time I can do it, and it is merely a question of 
practice. Mr. Lacey also referred to the fixing of governors 
which will vary the pressure to suit any load. I gather he is 
referring to district governors. We are at present experiment- 
ing in that direction by having district governors with cam 
shafts arranged so that they will give certain increased pres- 
sures at certain times on Saturdays and Sundays, and we are 
hoping to get very good results with that system. With regard 
to the combination of the static holder installation at Welling 
and the works governors, and also district governing (group 
governing), I am sorry if I have not made my point clear, but 
the idea is that the static holders are filled during the periods of 
low demand—(say) from 11 p.m. until 6 a.m.—and you have 
storage at the static holder station and storage at the works, 
and, therefore, you are able to charge at both ends of the 
system at the moment of the peak load. We have fixed 12 in. 
for the time being anyway as our maximum load on that main, 
because, in the event of the governor failing—and governors do 
fail sometimes—we do not want the consumers’ meters to be 
exposed to greater pressure. I hope I have made it clear, with 


regard to the group system, that we do not always cut off the | 


groups entirely from the system. We detach them from the 
feeder mains and govern them down, but the smaller mains— 
(say) 4, 6, or 8 in. diameter—are coupled together from group 
to group. The whole of the system is governed down to 3, 33, 
or 4 in, pressures, as the case may be, but we are not entirely 
dependent on the one governor. 

i am obliged to Mr. Parkinson for his remarks, which do 
not call for further comment. Mr. Smith asks how the pres- 
sure in the static holder is broken down. It is broken down 
simply through an ordinary Reynolds governor from 60 Ibs. 
down to 26 in., and then from 26 in. down to the tenths pres- 
sure required on the district main. There is no difficulty about 
the breaking-down of the pressure. Then Mr. Smith was 
anxious to know whether there was really any danger of the 
governor failing, and what would happen if the governor broke 
down, and if we had gas at a pressure of 60 Ibs. coming im- 
mediately on to the district. It must be remembered, of course, 
that the static holder represents a very small proportion of the 
whole distribution. If the governor fails—and it has failed in 
our case, because it has been made to fail—the whole of the 
gas in the container is absorbed in the whole system. The 
system is very many times greater than the static holder, and 
it is not affected very much by the increase. Probably the in- 
crease in pressure amounts to a few tenths, but not more. 
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Mr. Smitu: Though you say it reduces your peak load by 
one-third ? 

Mr. GorMAN: Yes; but we have purposely watched the effect 
of the breakdown of the governor upon the whole system, and 
it does not affect it very much; there is no danger anywhere. 
With regard to the telephone line breaking down with the Wid- 
lake system, in that case the water continually discharges into 
the governors, and the pressure at the governors is increased 
accordingly until the pressure is the same as that in the holders. 
I think that has happened about twice or probably three times, 
but not more, in a period of 6 or 7 years, but when it does 
happen it is not a very serious matter. I forgot to mention the 
question of the depletion of stock by reason of the peak load. 
Mr. Lacey finds that, in the course of 24 hours, the depletion of 
stock is approximately 20 p.ct. I gave the depletion of stock 
in a certain number of hours’ supply, but the depletion is 
equivalent to 33 p.ct. in our gas. 

With regard to the questions put forward concerning the 
industrial load, it must be borne in mind that the South Sub- 
urban area is practically residential. We have industries to 
supply, of course, but they do not affect the loads from the 
works to any great extent. In reply to Mr. Gibson, I would 
point out that my statement was that one obviously should not 
** indulge ’’ in the use of water gas as a levelling factor, but I 
did not say that one must not change the percentage. One cer- 
tainly can change the percentage of water gas within limits, 
but one must remember that, if the percentage of water gas is 
varied a great deal, there will be an alteration of the gravity 
and also the whole of the flow of gas through the appliances. 
We of the South Suburban Company maintain the percentage 
of water gas as constant as possible. The make of the coal gas 
is ascertained every hour, and the make of water gas is fixed 
accordingly. 

Reference was made by the President to the efficiencies of the 
compressors. At the static holder station at Welling, we have 
a single-stage rotary compressor having an isothermal efficiency 
of certainly not more than 45 per cent. With regard to the two 
curves on chart No. 13, one indicating a figure of 1°8d. per 
B.H.P. and the second a figure of o:gd. per B.H.P., for com- 
pression, I should like to point out that that cost was worked 
out from the actual costs on the plant itself. The first curve 
(showing 1°8d.) is the actual curve relating to the static ho'der 
now working at Welling ; the second curve (o'9d.) represents the 
estimated cost of a new static holder station now being fixed up 
at Biggin Hill. That is a different type of compressor station. 
I have drawings here to indicate the details. It is a gas- 
engine-driven set worked from batteries, and the holder is auto- 
matically controlled. I have also some curves showing the 
efficiencies of the compressors we have working—single-stage 
and two-stage rotary compressors, and also reciprocating com- 
pressors. ‘The two-stage rotary compressor is more efficient, of 
course, than the single-stage rotary compressor, 

Lieut.-Col. Carr: May I ask Mr. Gorman if on chart No. 13 
he has credited the cost of compressing for the static holders 
with the saving effected in holder capacity at the works, 1 
gather that in the case of the line representing gasholders in 
steel tanks, including foundations, the basis of charge includes 
maintenance and interest charges on the ordinary gasholder ? 

Mr. Gorman: I have given all the information at the bottom 
of the chart, and the curves represent the interest on the capital 
expended on the static holder plant, plus the compression 
charges, as compared with the interest on the capital expended 
on a gasholder of similar capacity. 

Lieut.-Col. Carr: Therefore, the static holders do enable you 
to save a certain amount of storage at the works, for which you 
have given them no credit? 

Mr. Gorman: Exactly. With regard to the Buchan periods, 
I ought to say that Dr. Buchan was a famous Scottish 
astronomer who discovered that there were certain periods of 
cold and warm weather, and I will state those periods for pur- 
poses of reference. In forecasting the output of gas, we ob- 
tain all the information we possibly can, including the Meteoro- 
logical Office forecasts, combined even with Dr. Buchan’s cold 
and warm periods. The cold periods he gives as: 


(1) Feb. 7 to 10. 
(2) April 11 to 14. 
(3) May 9 to 14. 
(4) June 29 to July 4. 
(5) Aug. 6 to 11. 
(6) Nov. 6 to 12. 
The warm periods are: 
(1) July 12to1s. 
(2) Aug. 12 to 15. 
(3) Dec. 3to 9. 
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coke of about 10° C. per minute until ignition occurred, 
when the temperature increased more rapidly. The igni 
tion temperature was taken as that at which a marked 


The work described in this report represents the fourth 
stage of an investigation of the influence of various factors | 


on the yields and physical and chemical properties of the - : 

Se Ae | change was observed in the time-temperature curve. 
products of coal carbonization. In the first three parts The arrangement of the apparatus is shown in Fig. 1. 
(the Sixteenth, Eighteenth, and Twentieth Reports) a | The oxygen, obtained from a cylinder, is saturated with 
Nottinghamshire coal was carbonized in an experimental water vapour and is measured in a simall experimentai 
plant with the retort at different temperatures, ranging | meter, after leaving which it is dried by means of con- 
trom those corresponding to normal high-temperature §4S- | centrated sulphuric acid and calcium chloride. A capillar 
works practice down to 344° C., at which carbonization | tybe flow gauge enables the rate of flow of oxygen to be 
changes had only just commenced. The experiments were | maintained constant. The dried and measured oxygen 
designed to determine the influence of (2) grading the coal | then enters the tube containing the coke to be examined. 
in different sizes, (0) admixtures of sizes, (c) temperature | 4g nearly as possible, the oxygen is supplied at a rate 
ut carbonization, (d) addition of coke breeze to the coal, equivalent to 10 litres of dry gas per nour, measured at 
and (e) addition of calcium carbonate, iron oxide, and | 15° C. and 760 mm. pressure. 
sodium carbonate. The experimental plant employed and = “A measured volume, go c.c. (approximately 10 
the results obtained as regards the yields, chemical com- | grammes), of the sample of coke is so placed as to occupy 
positions, and calorific values of the products, were fully | 4 length of 7 cm. in the middle of the tube heated in the 
described in the three reports already published. | furnace. The remainder of the tube, which is 55 cm. in 

it was realized that the influence of conditions of car- ,| length and 2°2 cm. in internal diameter, and is constructed 
bonization on the characteristics of the coke made, other | of Morgan non-porous refractory material, is filled with cir- 
than those determinable from proximate and ultimate | cyjar refractory blocks. These blocks are in the form of 
analyses and calorific values, required systematic investi- | thick-walled tubes, which not only hold the column of coke 
gation if the conditions necessary to produce the cokes | jn position and reduce the volume of free space to the 
most suitable for particular purposes were to be definitely | minimum, but also support thermocouples. ‘wo thermo- 
ascertained. The important position occupied by coke couples are inserted in the heated tube, one to indicate 
among the products of the gas industry has been pointed | the temperature in a refractory block at a point 1°5 cm. 
out on many occasions, and has become generally realized. | in front of the column of coke, and the other to indicate 
For example, the coke destined largely to replace coal for | the temperature of the coke at a point 1°5 cm. from the 
open domestic fires and similar uses, in addition to con- | surface at which the oxygen first meets the coke. The 
taining reasonably small quantities of ash and moisture, | thermocouples, which are constructed of thin platinum 
and being marketable at a satisfactory price, should pos- | pjatinum-rhodium wires enclosed in thin silica sheaths, are 
sess the following properties. It should be (i.) easy to | connected through cold junctions and a two-way switch 
ignite; (ii.) free-burning, so that it may be kept alight | to a4 milli-voltmeter. 
without the necessity for maintaining a large body of fuel; Readings of the thermocouples are taken at half-minute 
(iii.) suitably graded as regards size; and (iv.) sufficiently | intervals. Frequently, the temperature of the coke rises 
robust to withstand handling and transport without serious | rather more rapidly than that taken in the refractory 
breakage. ; block, even at temperatures below that at which true igni- 

For these reasons, the cokes prepared during the ex- | tion occurs. This gradual divergence in the two readings, 
periments described in the Sixteenth, Eighteenth, and presumably due to slow oxidation, has been observed 
Twentieth Reports, together with several cokes made in | to be more pronounced with low-temperature than with 
typical large-scale installations, have been systematically | high-temperature cokes. 
examined as regarcis physical structure, ease of ignition, The nature of the results obtained, and the method of 
and reactivities towards carbon dioxide and steam. It | interpretation, may be illustrated by an example. The 
may be considered necessary - a later date to extend the | readings taken with a sample of coke made trom Notting- 
investigation to include suck properties as true and | hamshire coal carbonized in the experimental plant with the 
apparent specific gravities, crushing strength, and adsorp- | retort at g80° C. (Test A, Sixteenth Report) are shown 
tive power for gases. graphically in Fig. 2, in which the temperatures of the 
coke are plotted against time of heating. This curve ex- 

ExrennizwraL Arraratus ap Metmone. _ , | hibits a uniform rise until the heating had been continued 

It should be pointed out that the experiments on igni- | for 34 minutes and the coke had reached 420° C., when 
tion temperatures and reactivities were not conducted with | the temperature of the coke began to increase much more 
the primary object of devising tests which might be | rapidly; the ignition temperature, therefore, was taken 
accepted as satisfying all requirements; it was desired | as 420°C. The readings of the thermocouple in the refrac- 
principally to examine the various cokes by simple methods | tory block were the same as those in the coke until igni- 
which would give results comparative among themselves. | tion took place, indicating that with this coke no appreci- 
At the same time, since a large number of samples had | able preliminary oxidation had occurred. 
to be examined, it was essential that the methods em- 
ployed should be as simple as possible, enabling each test | : ia: 
to be completed in a reasonable time and under conditions | _ The relative reactivities of the cokes towards carbon 
which could be accurately reproduced. The designs of | dioxide were determined by ascertaining the proportions 
apparatus and the conditions of experiment finally adopted | of this gas reduced to carbon monoxide when passed at 
were evolved as a result of a survey of the literature of the | a definite rate through a column of dried coke (graded ; 


subject and many preliminary experiments. | in. tog in.) heated to goo® C. in an electric furnace. The 
temperature, goo° C., was chosen as the most satisfactory 


_ for comparative purposes, as a result of preliminary ex- 

The relative ignition temperatures of the cokes were | periments at different temperatures from 850° C. to g50° C. 
determined by passing oxygen at a measured rate through A weighed quantity, 10 grammes, of the sample of coke 
a dried sample, graded } in. to 4 in., contained in a tube | is placed in the middle of the reaction tube, Fig. 3, which 
heated in an electric furnace. The rate of heating-up of | is of the same material and dimensions as that used for 
the tube was adjusted to give a rise of temperature of the | the determination of ignition temperatures. The tube is 
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then connected to a pump and manometer, and the pres- 
sure is reduced to about 20 mm. mercury. The reduced 
pressure is maintained during a period of about one hour, 
and at the same time the temperature of the coke is raised 


<4) 


FIG. 1.—APPARATUS FOR DETERMINATION OF IGNITION 





to goo® C. This preliminary heating under reduced pres- | 


sure serves to remove volatile matter which would other- 
wise interfere with the determination. 
carbon dioxide at a rate of 10 litres per hour is afterwards 


The admission of | 


commenced. The first sample of product gases is taken | 


after the reaction has proceeded for 15 minutes, and 
further samples are collected at intervals of 15 or 30 
minutes. With highly reactive cokes the shorter period 
is adopted, and the reaction is allowed to continue for only 
1} hours, since it is undesirable that more than 50 per 
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Fig. 2.—Ignition Temperature of Coke—Test A, 16th Report. 


cent. of the weight of coke should be gasified. With 
average cokes, and those of low reactivity, samples are 
taken at intervals of 30 minutes until the reaction has 
proceeded for 2} hours. The samples are analyzed for 
carbon dioxide and carbon monoxide, and the proportion 
of carbon dioxide reduced is derived from the volume ratio 
4CO : 4CO+CO:,. 


REACTIVITY TO STEAM AT 1000°. 








The reactivities of the cokes towards steam were deter- | 
mined by ascertaining the proportions of steam decom- | 


posed when a mixture of one volume of nitrogen and two 
volumes of steam was passed through a column of pre- 
viously dried coke (graded } in. to 4 in.) heated to 1000° 


C. The nitrogen was employed as a convenient means of | 








FIG. 3-—APPARATUS USED 


TQ DETERMINE THE REACTIVITY 





" ELECTRIC FURNACE 


TEMPERATURE. 


carrying the steam under conditions which could be 
accurately controlled. The apparatus and method of 
operation were similar to those described by Marson and 
Cobb, Gas Fellowship Report, 1926. 


PHYSICAL STRUCTURE. 


Samples of the cokes were examined, as regards visible 
structure, by means of low and high-power lenses, princi- 
pally by the method introduced by H. J. Rose. (Ind. and 
Eng. Chem. 1925, 17, 895.) The methods of examination 
were fully described in the Sixteenth Report, in which 
photogaphs of typical lumps of coke and of plane polished 
sections prepared in plaster were given. The photographs 
included in the Sixteenth Report were taken by direct 
photographic methods, a lens of a focal length of 2} in. 
being employed for a magnification of five diameters; the 
same lens may also be used for magnifications as high as 
thirty diameters. Further samples of coke have since been 
examined; and it has been found that, by finally polishing 
the sections on cloth on a revolving wheel, and the use of 
micro-photographic methods with vertical illumination, 
satisfactory photographs with magnifications as high as 
200 diameters may be obtained. 


EXPERIMENTAL RESULTS. 


oi 


<4 


The results of determination of the relative ignition tem- 
peratures and reactivities towards carbon dioxide and 
steam, of the cokes made in the experimental plant by the 
carbonization of Nottinghamshire gas coal under the con- 
ditions fully described in the Sixteenth, Eighteenth, and 
Twentieth Reports, are given in Tables I. and II., IV. and 
V., and VII. and VIII. These tables also include parti- 
culars of the charge carbonized, the temperature of the 
retort, and the duration of carbonization. Each sample of 
coke is specified by the number of the carbonization test, 
and the report to which reference should be made if further 
details are required. The ignition temperatures and re- 
activities of cokes made on a commercial scale are given 
in Tables III., VI., and IX. 


IGNITION TEMPERATURES. 


The results obtained for ignition temperatures are re- 
ported only to the nearest 5° C., since experience has 
shown that, according to the method of determination 
adopted, repeat experiments may give figures differing 
from one another by as much as 10° C. 

Size of Coal.—The influence of variation in the sizes of 
the particles of coal carbonized at any given temperature, 
on the ignition temperatures of the resultant coke, was 
found to be within the limits of experimental error. For 
example, the following ignition temperatures were obtained 
for the cokes produced in Tests 1 to 7 (Eighteenth Re- 
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OF COKE TO CARBON DIOXIDE AT 900°C, 
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port), in which different sizes and mixtures of sizes of the 
Nottinghamshire gas coal were carbonized in the experi- 
mental plant with the retort at 915° C. 


Size of Coal, Inches. Ignition Tem- 


Test No. | 





perature, °C. 
I ee. sk + i te ee ee 425 
2 x. .0. Wwe” « ite Milly ie & @ & 8 425 
3 es Ser tarie’ oe a ee 430 
4 Equal wts., 1; toZandroto3omesh .. . 415 
& | wn » to} anditoto3jomesh .. . | 425 
6 Be a SE ssw ee oe ®t 415 
7 a ,, four sizes including below 30 mesh 420 


For this reason, the average figure only is given in 
Table I. for the cokes made with the retort at a particular 
temperature. 


TasLe I.—Ignition Temperatures of Cokes from Nottingham- 
shire Coal Carbonszed in Experimental Plant. 


Influence of Temperature of Carbonization. 


Description ot Coke. Conditions of Carbonization. 


| 
Ignition Tem- 
perature. °C. 





Temperature of Period. 


Test No. 




















Report No. Retort. Hours, 
16 Ato E 980 2°75 420 
* |  8,6,8 v 2 420 
18 | 1to7 915 2°5 420 
20 |} 43 to17 815 3 335* 
oe | 23 to 26 725 6 370 
? | 38 to 34 630 10 335 
- bi gp 525 20 305 
” } 43 435 48 295 
” | 44 344 72 240 
Coal oe ee 210 


* See text; coke not uniformly carbonized. 


Temperatures of Retort.—When the charges of coal 
were carbonized as uniformly as possible throughout the 
mass, the ignition temperatures of the cokes decreased 
as the temperature of carbonization was lowered or as the 
percentage of volatile matter in the coke increased. The 
ignition temperatures of the cokes made in the experi- 
mental plant fell from 420° C. in Tests 1 to 7 (volatile 
matter, 2°5 per cent.) with the retort at 915° C., te 240° C. 
in Test 44 (volatile matter 26 per cent.) with the retort at 
344° C.; the ignition temperature of the uncarbonized coal 
was 210° C. (Table I.). The relationship between igni- 
tion temperature and average amount of volatile matter 
does not hold if the charge is removed from the retort 
before the centre of the charge has been properly car- 
bonized. For example, the cokes from Tests 13 to 17 
with the retort at 815° C. and a period of carbonization 
of 3 hours gave an average ignition temperature of 335° C., 
or 35° C. lower than for Tests 23 to 26 with the retort 
at 725° C. and a carbonization period of 6 hovrs. This 
apparent discrepancy may be explained from the conclusion 
previously reached on the basis of other results, that the 
period of carbonization at 815° C. should have been ex- 
tended from 3 hours to 4 hours. Presumably the cokes 
from Tests 13 to 17 were not uniformly carbonized and 
contained portions with comparatively low ignition tem- 
peratures. 

The addition of coke breeze to the Nottinghamshire 
coal before carbonization had no effect on the ignition 
temperatures of the cokes made. 

The addition of sodium carbonate tc the coal lowered 
the ignition temperatures of the cokes prepared in the 
experimental plant with the retort at temperatures above 
600° C.; below 600° C., sodium carbonate had no effect. 
The sodium carbonate coke from Test 12 at g15° C., 
ignited at 345° C. (Table II.), or 85° C. lower than the 
coke from coal alone carbonized at 915° C. The admix- 
ture of calcium carbonate and iron oxide with the coal 
carbonized at q15° C. caused reductions of 55° C. and 
30° C. respectively in the ignition temperature of the 
coke; but these compounds had little or no effect on the 
ignition temperatures of the cokes made at 815° C. and 
lower temperatures. 

Several cokes made in large-scale installations (Table 
III.) gave ignition temperatures ranging from 330° C. for 
a low-temperature coke containing 11 per cent. of volatile 
matter to 530° C. for a sample of oven coke. It is interest- 





TaB_e I1.—Ignition Temperatures of Cokes from Nottingham. 
shire Coal (8 to 30 Mesh). 


Carbonized in Experimental Plant. 
Influence of Addition of Inorganic Compounds to Coal. 


Description of Conditions of Carbonization. 















































oKke. 
_: Ignition 
Compound | —- - ‘ Se 
R t Test in } ture o eriod. 
y | No, Compound Mixture. Retort. Hours, 
Per Cent. °C. 
18 3 nil nil gI5 2°5 430 
ee 10 CaCO, 3°4 ” ” 375 
0 It Fe,O3 2°2 ” ” 400 
ne 12 NagCO, 3°3 ‘ ” 345 
20 15 nil nil 815 3 335" 
fe 20 CaCO, 3°4 ” 335" 
3 21 Fe,O; 2°2 - 345* 
1 22 NagCO, 3°3 oe ! ‘ 310* 
20 25 nil nil 725 6 375 
oe Rs ee CaCO, 3°4 ” ” 360 
wo oe Fe,Os 2°2 a - 360 
» | 3 NagCOs 3°3 ‘ ra 340 
20 | 33 nil nil 630 10 330 
wae ti CaCO, 34 «| i - 340 
- | 37 Fe,O; i ae ve ” 340 
on 38 Na,CO, ss. | on in 315 
20 39 nil nil 525 20 305 
: 40 OSS Se aera Rareemas Te 
os | 4! Fe,O3 22 | ” ” | 300 
; oy} mee oss Pea a ow! | ae 


* See text: coke not uniformly carbonized. 


ing to note that the ignition temperatures of cokes made 
from Nottinghamshire coal in full-scale installations of 
horizontal retorts and continuous vertical retorts were 
400° C. and 430° C., or about the same as the cokes from 
the same coal in the experimental plant in Tests A to H 
and 1 to 7 with the retort at g8o° C. and gr5° C. 


Tape IIIl:—Ignttion Temperatures of Cokes made on 


Commercial Scale. 





























Ignition 
Coal Carbonized. Description of Coke and Installation. | Tempera- 
ture, °C. 
Nottinghamshire gas coal | Horizontal retorts 400 
ce aTeBee Continuous vertical retorts 430 
Durham coal Horizontal retorts, light charges 495 
- ae a heavy charges 505 
je Continuous vertical retorts 430 
Yorkshire coal * ” ” 400 
Yorkshire coals Horizontal retorts 465 
e di Continuous vertical retorts 455 
Blend of coking and non- 
coking coals Intermittent vertical chambers 365 
Yorkshire coking coal Coke ovens, waste heat type, Oven 510 
No. 40, top 
o o : Coke ovens, waste heat type, Oven 530 
No. 40, middle 
ee m a Coke ovens, waste heat type, Oven 525 
No. 40, bottom 
“ - - Coke ovens, waste heat type, Oven 490 
No. 44, top 
- jie _ Coke ovens, waste heat type, Oven 505 
No. 44, middle 
as - o Coke ovens, waste heat type, Oven 440 
No. 44, bottom 
—_— Low temperature coke; volatile 
matter, 11 per cent. 330 


One gas undertaking, which has an installation of inter- 
mittent vertical chambers, is endeavouring to manufacture 
coke suitable for domestic purposes by crushing and blend- 
ing coking and non-coking coals, and carbonizing the 
mixtures for comparatively short periods with the cham- 
bers at high temperature. The short period of carboniza- 
tion was adopted to avoid excessive heating of the layers 
adjacent to the heated walls of the chamber; and this prob- 
ably results also in the centre of each charge not being 
fully carbonized. From the considerations discussed in 
reference to the figures in Table I., the low ignition tem- 
perature of 365° C. obtained for the sample of coke from 
this installation is not surprising, even though the average 
content of volatile matter was less than 4 per cent. With- 
out further investigation, however, it is not possible to 
decide to what extent the low ignition temperature was 
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due to carbonizing for a short period, or how far it was 
due to blending. 

It is clear that further investigation of samples produced 
on the large scale under conditions accurately known is 
necessary if the factors influencing the ignition tempera- 
ture of coke are to be properly assessed. 


REACTIVITIES WITH CARBON DIOXIDE AND WITH STEAM. 


It is not easy to interpret the results of measurements 
of the reactivities towards carbon dioxide and steam of 
cokes of very different types. The reactions involved re- 
quire high temperatures, goo° C. to 1000° C.; and it is 
possible that cokes made at lower temperatures may under- 
go modification during heating-up for the reactivity deter- 
minations (but see Gas Fellowship Report, 1927). Further, 
the extent of each reaction is dependent partly on the time 
of contact of the gas with coke surfaces, and thus on the 
total superficial area of the column of coke. To maintain 
the total.surface area as nearly as possible the same, each 
sample was graded by means of two sieves with 5 and 8 
meshes to the inch. It was observed, however, that even 
with this grading the friable coke produced by carbonizing 
Nottinghamshire coal (3 in. to gi, in.) at 525° C. gave 
samples with particles of a smaller average size than 
obtained with more robust cokes carbonized at higher tem- 
peratures. These defects in the methods of determination 
apply mainly to cokes produced at the lower temperatures. 
With cokes prepared at high temperatures, it is believed 
that the methods adopted do give figures representing the 
relative reactivities to carbon dioxide and steam. 


The reactivities of the cokes made from Nottingham- 
shire coal in the experimental plant were not greatly in- 
fluenced by variation in the sizes of the particles of coal 
carbonized. . 

The cokes produced at 915° C. in the experimental plant 
were more reactive than those made at 980° C. The results 
obtained for cokes carbonized at lower temperatures did 
not exhibit any definite relationship with temperature of 
carbonization (Tables IV. and VII.). 


TaBLe 1V.—Reactivities to Carbon Dioxide at goo® C. of Cokes 
from Nottinghamshire Coal Carbonized in Experimental 
















































































Plant 
Influence of Temperature of Carbonization. 
Description of Conditions of Carbon Dioxide Reduced, 
oke. | Carbonization. Per Cent. 
fet ee Aver- 
} | , ' age. 
Temper- Time of Sampling, Hours. 
Report Test | ature of | Period, | 
No. | No. Retort, | Hours, | 
"S71 | 0°25 | 0°75 | 1°25 | 1°75 | 2 25 
= ——— | . 
16 |AtoE 980 2°75 | 16 13 | 12 12 II 13 
a |F,G,H 980 2 19 15 | 14 13 12 15 
18 Ito 7} 915 xs | 23 | 18 | 17 15 14 17 
20 |13to17| 815 3 | 24 | 20 17 | 16 15 18 
wan etn fee fee -— ntneanl 
20 | 23 to 26 725 | 6 | 28 21 19 17 16 20 
Reale 34 SE WE EPS PR faker et PA PS Sek Pre 
| | 
| 


23 1 | 16 15 S$ | 17 


20 |31t034| 630 | 10 
} ' ! 








TaBLe V.—Reactivities with Carbon Dioxide at goo° C. of Cokes from Nottinghamshire Coal (8 to 30 Mesh). 


Carbonized in Experimental Plant. 
Conditions of Carbonization. 


Description of Coke. 


Compound Temperature 
























































Report No.| Test No. | Compound. |in Mixture. of Retort, em 
Per Cent. Se = 
18 3 nil nil gI5 25 
. 10 CaCO, 3°4 ” ” 
vat II Fe,02 2°2 * ie 
" 12 Na,COs 3°3 " " 
20 15 nil ¢ nil 815 3 
- 20 CaCOgz 3°4 ” ” 
as 21 Fe,03 2°2 ” ” 
o 22 Na gCO; s*s ” *” 
20 25 nil nil 725 6 
” 28 CaCOs 34 o” ” 
a 29 Fe.O3 ss oe i 
a 30 NagCOg 33 ” " 
20 33 nil nil 630 10 
% 36 CaCOg 3°4 a , 
” 37 Fe Ox 22 ” ” 
- 38 Na2COs 3°3 ” ” 
20 39 nil nil 525 20 
0 40 CaCa@; 3°4 » as 
” 4t Fe,0O3 2°2 . ” 
“ 42 NagCOg 3°3 ” os 


Influence of Addition of Inorganic Compounds to Coal. 


Carbon Dioxide Reduced. Per Cent. 












































Time of Sampling. Hours, 

—— ~ = , Average. 
0°25 | 0°75 1°25 1°75 2°25 

25°4 | ara 19°6 15‘2 15°7 19 
52°0 49°9 40°6 . - 47 
434 36°1 30°4 - +. 37 
7 | 9°79 50°4 ° ee 66 

| commen) aeeepsemmes | ame 
27°4 22°9 19°5 18°4 16°3 21 
g6'r | 94°2 42°5 ea oe 78 
32°6 24°3 22°8 oe oe 27 
66°7 63°3 55°2 oe ee | 62 
| —_—_— 
33°5 24°6 20°9 18°3 1776 | 23 
980 88'1 79°2 ee oe | 88 
33°1 28°4 24'8 ee eo | 29 
67°8 68 8 57°0° oe oe } 65 
— 

25°3 17°7 17°9 17°2 160 =| 19 
49°3 48°6 43°3 ee ° | 47 
29°5 27°4 24°6 oe ° 27 
67°8 68°7 60°8 ° 66 
34°0 280 22'5 20°5 19°8 | 25 
49'8 45°2 35°2 . .* 43 
28°3 26°2 24°! ° oe 26 
54°1 60°8 53'9 ee oe 56 








TaBLe VI.—Reaclivities with 


Carbon Dioxide at 


goo° C. of Cokes made on Commercial Scale. 


Carbon Dioxide Reduced. Per Cent. 


Coal Carbonized. Description of Coke and Installation. Time of Sampling. Hours. 
| 
0°25 0°75 1°25 | 1°75 225 | Average. 

Nottinghamshire gas coal . | Horizontal retorts . — ° 20°7 16°5 16°5 15°3 14°8 17 

a ee Continuous vertical retorts . 9°9 85 8'2 8'o 8°3 9 

Durham Coal Horizontal retorts, light charges 6'7 6'2 5'1 63 63 6 

pe =) 9 és heavy charges 5°33 5°2 4°4 5'0 4°7 5 

és * . « «» « | Continuous vertical retorts . sii 2°2 2°2 a3 es 2°2 2 

Yorkshirecoal . .. . ~ - - 5°6 4°5 4°8 3°97 4°2 5 

Yorkshire coals . | Horizontal retorts . ee 5°9 52 5°3 4°8 4°7 5 

es oy . «+ « « | Continuous vertical retorts 3°0 30 3°2 3°2 3°0 3 
Blend of coking and non- 

coking coals Intermittent vertical chambers . II‘*5 10°6 10°9 11°7 10°5 Ir 

Yorkshire coking coal . Coke ovens, waste-heat type, oven No. 40,top. . | 6°2 5'6 5°4 5°5 52 6 

= a on i Re m te be. middle . ; 2§ 2°7 29 3°0 2°8 | 3 

or] ” ” a ” ” ” ” " bottom . } 3°° 2°6 3°3 32 3:1 3 

ei a Bigg - Py. 3 mA és MO. a top. . ware 10°0 8'1 a). 28 9 

x oo a 12 ‘ os ty middle.| 66 | 57! 55 | 49] 47 | 5 

i Se ; di " ‘i de 7” bottom . 14°5 10°! 9'2 972 | 7°7 | 10 

| 
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The addition of coke breeze to the Nottinghamshire coal 
carbonized in the experimental plant had no marked effect 
on the reactivities of the resultant cokes. 


Taste VII.—Reactivities to Steam at 1000° C. of Cokes from 
Nottinghamshire Coal 


Carbonized in Experimental Plant. 
Influence of Temperature of Carbonization. 


ipti Cc ° ; i 
Description of Coke Conditions of Carbonization Cadlian 




















es aie Dioxide in Steam 
: Tes — Gas oo! 

epo iod. made. er Cent. 
— Test No. of Retort. —-. Per Cent. 

—— a eee: 

16 Ato E 980 2°"5 7°5 77 

- 1 URaw I z 2 7'°2 76 
18 | £to7 915 2°5 4°8 84 
20 13 to 17 815 3 5°6 81 

on 23 to 26 725 6 5°0 83 

* 31 to 34 630 10 5'8 80 

” 39 525 20 $°3 83 

: 43 435 48 65 78 

’ 44 344 72 5°7 80 


Sodium carbonate, calcium carbonate, or iron oxide 
added to the coal before carbonization increased the re- 
activities of the cokes made; in general, sodium carbonate 
was most effective in this respect, and iron oxide was least 
effective (Tables V. and VIII.). 


Taste VIII.—Reactivities to Steam at 1000° C. of Cokes from 
Nottinghamshive Coal (8 to 30 Mesh). 


Carbonized in Experimental Plant. 
Influence of Addition of Inorganic Compounds to Coal. 


Description of Conditions of Carbonization. 












































oke, Carbon 
Dioxide | Steam 
PY ashen in | Decom- 
Com Tem- } Wetws | posed. 
jpound in perature p sas. Per 
mgpert bm Compound. | Mixture. of 2 mony Per | Cent. 
0. bs Per Retort. eae. Cent. | 
Cent. Cc, | 
18 3 nil nil 915 2°5 | 4°9 85 
a 10 Caco, 3°4 me - 2°5 92 
. II » Fe,O, 2°2 —— ae <x men. 
a 12 Na,Co, 33 - oe 06 6 6|—lg8 
20 15 nil nil 815 3 5°7 82 
_ 20 CaCo 3°4 “ bd 3°7 | 88 
oe 21 Fe,O, 2°2 ” 9 4°! | 8&7 
va 22 Na,Co, “s ee ” 1'8 95 
20 25 nil nil 725 6 5‘2 83 
0 28 CaCo, 3°4 % % 3°5 89 
- 29 Fe,O, 2°2 % ” 378 | 88 
a 20 Na,Co, 3°3 ’” ” 27.0 | 93 
20 33 nil nil 630 10 4'8 83 
- 36 | Caco, 3°4 s a 4°6 87 
" 37 Fe,0O, 2°2 ” » | 4°6 86 
” 38 Na,CO, 3°3 ” ” 16 94 
SS SS } 7 
20 39 nil nil 525 20 _s 83 
3 40 Caco, 3°4 os te ie &, 84 
vi 4t Fe,O, 2°2 ‘a BS | 5°9 81 
’ 42 Na,CoO, 3°3 ” ” 26 92 
The high-temperature commercial cokes examined 


(Tables VI. and IX.) showed considerable differences in 
reactivities. The most reactive commercial coke was that 
made from Nottinghamshire coal in horizontal retorts, 
which, under the conditions adopted, reduced 17 per cent. 
of carbon dioxide and decomposed 81 per cent. of steam, 
or about the same amounts as the coke made in the experi- 
mental plant with the retort at 915° C. The least reactive 
coke examined was obtained from Durham coal carbonized 
in continuous vertical retorts; this coke reduced 2 per 
cent. of carbon dioxide, and decomposed only 4o per cent. 
of steam. 


CORRELATION OF RESULTS FOR IGNITION TEMPERATURES 
AND REACTIVITIES. 


It is clear that simple relationships between the ignition 
temperatures and the reactivities (as determined by the 
methods described in this report or other methods so far 
devised) of cokes of very different types cannot be ex- 
pected. In the first place, the reactions involved with 
carbon dioxide and steam require temperatures higher 





TasLe 1X —Reactivities to Steam at 1000° C. Cokes 
made on Commercial Scale. 
Carbon 
' 7 Description of Coke and Dioxide Steam 
Coal Carbonized. Famtetiation. in Water Decc u 
Gas. posed 
Per Cent 
Nottinghamshire gas Horizontal retorts 5'5 81 
coal 
Nottinghamshire gas Continuous vertical retorts 12'0 63 
coal 
Durham coal Horizontal retorts, light charges 13°6 59 
” ” ” »  heavycharges § 17°5 46 
.” o Continuous vertical retorts 17°0 40 
Yorkshire coal oe * ” 13°! 56 
Yorkshire coals Horizontal retorts . . 12°4 60 
" ” Continuous vertical retorts 12°6 51 
Blend of coking and _ Intermittent vertical chambers 6'0 79 
non-coking coals 
Yorkshire coking coal | Coke ovens, waste-heat type, 11'6 60 
| _ Oven No. 40, top . 
‘ os », | Coke ovens, waste-heat type, 153 50 
Oven No. 40, middle 
* - - Coke ovens, waste-heat type, 16°6 46 
Oven No. 40, bottom 
” ‘ oe Coke ovens, waste-heat type, 10 1 68 
Oven No. 44, top 
s - » | Coke ovens, waste-heat type, 9°3 69 
| Oven No. 44, middle 
Coke ovens, waste-heat type, 9 2 71 


Oven No. 44, bottom 


than those at which some of the cokes were made. 
Secondly, it has been shown that, though charges of the 
same coal carbonized as uniformly as possible in the same 
installation, but at different temperatures, yield cokes with 
ignition temperatures which fall as the temperature of 
carbonization is reduced or as the percentage of volatile 
matter increases, this relationship between ignition tem- 
perature and average amount of volatile matter does not 
hold if the charge is removed from the retort before the 
centre of the charge has been properly carbonized. It is 
evident, therefore, that correlation of ignition tempera- 
tures with reactivities towards carbon dioxide at goo® C. 
and steam at 1o0oo® C. cannot be expected, except for 
cokes made at comparatively high temperatures and car- 
bonized as uniformly as possible throughout the mass. 

Consideration of the results obtained has led to the 
general conclusion that, as an approximation for cokes 
made at the higher temperatures, a low ignition tempera- 
ture corresponds with high reactivities to steam and car- 
bon dioxide provided that the cokes result from charges 
carbonized as uniformly as possible throughout the mass. 
This conclusion is only an approximation, for several ex- 
ceptions have been observed. 


PuysicaL STRUCTURE. 


The structures of the cokes have been studied by macro 
and micro examination of plane polished sections prepared 
in plaster. 

Several typical photographs (full size, 5 diameters, and 
100 diameters) of sections of the cokes made are given 
in the complete report. These photographs show the de- 
velopment of the structure of the coke as the temperature 
of carbonization was raised from 344° C. to 980° C. 

Visual methods of examination of coke structure, how- 
ever, have not so far given any indication of the possibility 
of correlation of physical structure with ignition tempera- 
ture and reactivities. 


Dr. A. PARKER summarized the contents of the Report. 
Vote or THANKs TO Dr. Parker. 


The PresIpDENT: Before our meeting closes to-morrow we 
shall pass a comprehensive vote of thanks to authors of papers 
and to all those who have contributed to the work described 
in the Reports, as is our usual custom, but, inasmuch as Dr. 
Parker has to leave us in a few minutes, I should like to tal: 
this opportunity of expressing to him our very grateful thanks 
for all the work he has done for us during so many years, and 
also for having put himself to great trouble and inconvenience 
in coming here to attend this meeting to-day. As you know, 
Dr. Parker has now left the University of Leeds, and has taker 
up the duties of Assistant Director of Water Pollution R 
search with the Department of Scientific and Industrial Re- 
search; but, because of the interest he has always taken in 
the work of this Institution, he has come here to present this 
Twenty-Second Report. I was going to ask whether anyone 
wishes to discuss this Report, but I should like to take the 
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opportunity now of assuring Prof. Cobb how much we all re- 
gret the delay which has occurred in connection with the print- 
ing of these reports. Unfortunately, there have been circum- 
stances this year which have been rather beyond our control, 
and we have been pushed into a corner. It is very difficult— 
in fact, it*is almost impossible—for anyone to discuss these 
reports without having devoted considerable time to the study 
of them; and I fully endorse the view that reports of this de- 
scription ought to be in the hands of the members of the In- 
stitution some weeks before the meeting. Then, all that would 
be necessary at the meetings would be to introduce each report 
briefly, and there would be time for any members who wished 
to do so to ask for further information or to discuss the con- 
tents. 

I now propose a very hearty vote of thanks to Dr. Parker, 
in the exceptional circumstances, for having come here this 
afternoon to introduce the Twenty-Second Report, which he has 
done in his usual lucid manner. 

The vote of thanks was accorded with acclamation. 

Dr. ParkER, responding, said: I am very grateful for the 
kind remarks which have been made by the President and Prof. 
Cobb in regard to my services as Research Chemist to the 
Institution, and I am grateful to you all for the way in which 
you have accorded this vote of thanks. I commenced my work 
for the Institution just over ten years ago, but that period 
seems to have been very short. I remember also that the first 
occasion on which I had the pleasure of presenting a report to 
this Institution was at the meeting nine years ago. It was 
Derby Day (as it is to-day), and I presented the report at about 
the same hour in the afternoon, and I suppose the race had 
just been won. I must say that I have thoroughly enjoyed the 
work I have had the privilege of doing for the Research Com- 
mittee, ‘as I have enjoyed my association with the Committee 
throughout the period during which I have worked with it. | 
have not really left the gas industry ; I am still an Associate of 
the Institution, and I hope I shall continue to be so for a 
long time. Indeed, if the terms of the Charter had allowed 
it, I should have liked to become a Corporate Member. I am 
still associated with the work of two of your Committees, 
and I shall continue to take an interest in that work. Natur- 
ally, having worked on problems of gas manufacture for ten 
years, I am not going to give it up, even if I have to continue 
it more or less as a hobby. I wish you the very greatest suc- 
cess in your future researches, 


DISCUSSION. 


Dr. W. B. Davipson : As an outside scientific expert I should 
like to express my great appreciation of the very hard work 
which has been carried out by the Research Committee and its 
Officers, and of the skill which has been applied to the carrying 
out of these researches. This subject of reactivity, of course, is 
very popular at the present time. The research involves very 
delicate and difficult work, including a good deal of negative 
work—by which I mean that it is necessary first to set up your 
apparatus; and if you do not get results at first, you have to work 
on until you do develop suitable methods and apparatus. The 
reactivity of coke is becoming of greater and greater importance 
as time goes on, even in connection with low-temperature carbon- 
ization. We were asked the other day to report on the reasons 
why a certain low-temperature coke, when pulverized, gave 
better results than coal. It was surmised that the difference lay 
in the methods of heating, the one being external and the other 
internal. We regarded this investigation as being rather a diffi- 
cult piece of work, and we wished we had the apparatus which 
the Leeds Research Committee must have at its disposal, be- 
cause it will take us weeks, and perhaps months, to develop 
an apparatus for the investigation. I mention this in order 
to illustrate that the work which is being done is of great 
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practical and commercial importance, and is not merely 
academic; and I think we owe a great debt of gratitude to 
this Research Committee for the work it is doing. 

Dr. G. W. AnpeRson: I rise with great diffidence, not to 
make a positive contribution to the work which has been done, 
but rather to ask questions. The time I have been able to 
devote to the study of this Report has not been sufficient to 
enable me to do justice to it, but it occurs to me that there 
are points mentioned in the Report which merit further ex- 
planation. In the first place, it is not quite clear to the casual 
reader why the tests were chosen as they have been chosen. It 
is well known that oxygen, used in concentrations of 100 p.ct., 
is likely to set up local heating, and thus to give rise to 
erroneous results.| Indeed, it seems to have been observed that 
the ignition temperature of one particular coke was not abso- 
lutely constant. For this reason it seems that steam has been 
used in dilution, with nitrogen; and I should be very glad to 
know the reasons for choosing the particular proportions of 
nitrogen and steam stated. Again, it is difficult to understand 
why the particular temperatures used in determining reactivities 
were chosen. One has to bear in mind that these changes, and 
also the adoption of lower temperatures of carbonization, are 
such as to vitiate results. The samples of coke have been 
carbonized at temperatures about 850° C. and approximately 
g20° C., whereas the test temperatures are goo° and 1000° 
approximately. I submit, however, that in modern carbonizing 
practice coke is produced at 1too0° C. and above, and conse- 
quently it is doubtful whether the cokes chosen do repre- 
sent the manufactured product of the average gas undertaking. 
The Report would be more useful, too, if some reference were 
made to the volatile matter in the coke, and if actual figures 
were given. It is held by many investigators that the volatile 
matter is a direct measure of the ignition temperature of the 
coke, and perhaps also, for that matter, of the reactivity. That 
does not seem to be the opinion of the investigators in this 
case. The concluding paragraph of the Report, on the structure 
of coke, seems to me the most interesting one ; and if one reads 
between the lines it appears that further work is anticipated on 
the subject of coke structure and surface, which subject is 
touched upon in the admirable Gas Fellowship Report for 1929. 

Prof, Coss, replying to the discussion, said : The reasons for 
the choice of the various temperatures and so on that were 
used are not discussed in the Report, but Dr. Anderson will 
realize that the amount of reaction which takes place at a 
particular temperature may be inconveniently large or incon- 
veniently small for purposes of making comparisons and bring- 
ing out the difference between one coke and another. That 
was the main reason for the choice of a particular temperature 
in steam and another temperature in CO,; the reactivities to 
steam and CO, being different. It is quite true that the cokes 
do not represent those produced under high-temperature work- 
ing conditions; the maximum temperature used was just over 
goo® C, This limitation was imposed by the material of the 
retort. We had to use a retort which would allow of a per- 
fectly gas-tight system being formed. No ordinary refractory 
material satisfies that specification, but with the Cronite retort 
we have been able to make the’system gas-tight under pressure, 
which allows of more accurate balance in a complete carboniza- 
tion being obtained. That is the sole reason why higher tem: 
peratures have ngt been employed in some cases. As regards 
volatile matter, I think it is stated in the Report that the order 
of ignition temperature does follow the carbonizaion temper- 
ature and also follows directly the percentage of volatile matter. 
Those all come into line as regards ignition temperature. As 
regards reactivity, that is not the case. The whole subject of 
reactivity is much too complicated to allow of any such simple 
relation, as will be made clearer by the Gas Research Fellow- 
ship Report, 
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ABSTRACT OF THE TWENTY-THIRD REPORT OF THE JOINT RESEARCH 


COMMITTEE OF THE 


INSTITUTION 


OF GAS ENGINEERS AND 


THE UNIVERSITY OF LEEDS, 





STUDIES 


TEMPERATURE, SIZE OF COAL, BLENDING WITH 


The investigations of the various factors which may 
influence the yields and properties of the products obtained 
on carbonizing coal at various temperatures in the Corbet 
Woodall experimental gas plant have been continued 
during the past year. The numerous objects of this re- 
search have been fully described in previous reports,* to 
which reference should be made for details of the arrange- 
ments of the apparatus used and the method of working. 
All previous work had been carried out on a Nottingham- 
shire coal of moderate coking qualities, and it was there- 
fore decided to investigate further the influence of com- 
parative carbonizing conditions when using a highly 
coking gas coal. It is intended, in future research, to in- 
vestigate the effects of blending these two coals. 

Table A indicates the nature of the coal used in the 
present investigation; and the composition of the Not- 
tinghamshire coal is included for comparative purposes. 


Taste A.—Analysis of Coals. 


Durham Gas Coal Nottinghamshire 









































i Gas 
S f Coal, In. 1} to }. to }. 8 to 30 8 to 30 
wie thane sath she t Mesh, Mesh. 
Test No. . 45, 48, and 46and 48. 47 to 54 and 2oth 
55 56 to 61. Report. 
Proximate analysis (dry sam- 
ple)— 
Volatile matter 30°6 30°3 30 7 37°4 
Fixed carbon . 65°6 65°4 65°6 58°5 
Ash 3'8 4°3 3°7 4°1 
100'°O 100 0 100°0 100°O 
Water (as charged into ie 
percent. . ee ro ri I‘! 5'9 
Nitrogen, per cent. . 2 a°9 "7 "7 "7 
Sulphur, per cent. se % 15 1'5 1'5 1°3 
Caking index . va No. 28 No. 28 No. 28 No. 18 
Calorific value (gross), B.Th.U. 
per Ib. ® ° » « 14,810 14,810 14,810 13,900 
Oxygen, per cent. 4-5 (Fuel Research Board g'0 
Report )* 


* Technical Paper No. 15, 1926. 


A caking index of 28 indicates a highly coking coal; 
its low oxygen and moisture contents suggest low liquor 
yields; and the greater amount of fixed carbon points to 
a high coke yield. These results were all obtained in 
practice. 

The methods of procedure employed throughout all the 
investigations have been similar except for some slight 
modifications which have facilitated operation. The ex- 
perimental plant used during the last twelve months has 
been fully described in the Twentieth Report. The chief 
modification made was that the second scrubber (L) was 
replaced by a lead lined scrubber, and dilute sulphuric 
acid was used instead of water as the scrubbing liquid for 
the removal of ammonia. 


GENERAL RESULTS. 


The coal, after delivery, was graded into three sizes, 
ti in. to? in., $ in. to? in., and 8 to 30 mesh. Preliminary 
carbonization trials were made with the retort at 920° C., 
and the coke obtained, after crushing and grading (8 to 
30 mesh), was used in the blending experiments, where, 
owing to its lower specific gravity, the weights of the 
charges were modified so that they should occupy approxi- 
mately the same volume in the retort as the coal mixtures. 
The inorganic compounds added—calcium carbonate, iron 


* Sixteenth, Eighteenth, and Twentieth Reports. 


IN CARBONIZATION.—PART V. 


INORGANIC COMPOUNDS. 


oxide, and sodium carbonate—were the same as in pre- 
vious years, and, in addition, lime was added in the 815 
experiments. The amounts added to each charge of 
30 lbs. of coal were equivalent to 2 per cent. of the corre- 
sponding oxide. 

The Durham coal has been examined at two tempera- 
tures of carbonization, 920° and 815° C., and all measure- 
ments made are comparable with those given in previous 
reports. 


PERIOD OF CARBONIZATION. 


The time required to complete the carbonization of the 
charge was determined by the rate of gas production. 
Two-and-a-half hours were considered sufficient at g20° C. 
[t has previously been mentioned* that, during the examin- 
ation of the Nottinghamshire coal at 815° C., more com- 
plete carbonization could have been obtained had the period 
been increased from 3 to 4 hours. Preliminary trials made 
with the Durham coal indicated that the longer period was 
the more satisfactory ; and for subsequent tests at 815° C., 
this period was therefore adopted. 


S1zE OF COAL. 


The ultimate yields of gas and coke were almost the 
same when the different grades of coal were carbonized 
alone at the same temperature. At 920° C. the largest 
size gave the greatest tar yield, but at 815° C. no marked 
differences were observed. 


TEMPERATURE OF RETORT. 


Reduction of the carbonizing temperature from g20° to 
815° C. affects the yields of gas, therms, &c., in a manner 
to be expected. The volume of gas obtained from the 
8 to 30 mesh coal decreased from 12,007 c.ft. at g20° C. 
to 9959 c.ft. at 815° C.; the calorific value (gross) in- 
creased from 597 to 649 B.Th.U. per c.ft., but the final 
thermal yield per ton of coal fell from 71°7 to 64°6. The 
composition of the gas was materially influenced by the 
temperature of carbonization; and though the calorific 
values of the gases obtained from the Nottinghamshire 
and Durham coals were approximately the same, their 
compositions varied to a marked extent. The gasés ob- 
tained from the Nottinghamshire and Durham coals, 
when carbonized at g20° C., contained CO, 3°5 and 1°4, 
CO 11°7 and 5°4, H: 512 and 56°5, and C,Hs. a7" 5 and 
293 per cent. respectively. 

The combined yield of tar and pitch increased, and the 
specific gravity of the tar decreased as the temperature of 
the retort was lowered. 

The amounts of liquor produced increased as the tem- 
perature was reduced from 920° to 815° C., and it is to 
be noted that the highest yield was obtained from the 4 in. 
to } in. grade. The Nottinghamshire coal gave a similar 
result. 

The quantity of sulphuretted hydrogen produced de- 
creased with decrease in temperature of carbonization. 


MIxTuRES OF CoaAL AND COKE. 


Coke breeze was again added to the 8 to 30 mesh coal 
before carbonizing. The coal was more highly coking 
than that previously examined, and it was found that up 
to 30 per cent. of coke breeze could be added before the 
coke produced showed signs of becoming friable. Increas- 
ing additions of this substance had no marked effect on the e 
yields of gaseous therms and ammonia per ton of coal, bu' 
by the addition of 30 per cent. of breeze to the coal before 


* Twentieth Report, 1928. 
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carbonization at 920° C., the amount of tar produced (per 
ton of coal) was materially lessened. 


MIXTURES OF COAL WITH INORGANIC COMPOUNDS. 





Further experiments were carried out with the addition 
of certain inorganic compounds to the 8 to 30 mesh coal. 
The sodium carbonate increased the total volumes of gas 
made at g20° and 815° C. ; and, though the calorific values 
were lowered, final slight increases in gaseous thermal 
yields were obtained, compared with those obtained from 
the coal carbonized alone. Calcium carbonate and iron 
oxide had no marked effect at either temperature; neither 
had the calcium oxide much effect at 815° C. All the added 
compounds appeared to influence the gas composition to 
some extent at both temperatures of carbonization. The 
chief effect noticed was the increased carbon monoxide 
percentage, especially when sodium carbonate had been 
added to the coal; a small decrease in the hydrogen per- 
centage was also observed. The addition of iron oxide 
to the coal gave a higher tar yield than that obtained by 
the admixture of the other inorganic compounds at both 
temperatures of carbonization. All the added compounds 
caused increased ammonia yields at 920° C., calcium car- 
bonate being the most and iron oxide the least effective. 
At 815° C. all the compounds, with the exception of cai- 
cium oxide, decreased the amounts of ammonia produced ; 
sodium carbonate having the least and iron oxide the 
greatest effect. The increase in the case of calcium oxide 
was very marked. 

The amount of hydrogen sulphide in the crude gas was 
reduced to the greatest extent by the addition of iron 
oxide at both temperatures of carbonization. Sodium and 
calcium carbonates had greater effects at 815° C. than 
at g20° C, The influence of the calcium oxide was com- 
parable with that of the iron oxide at 815° C. 


Gas PRODUCTION. 


The rate of gas production was obtained from the 
periodic meter readings, after correcting for temperature 
and barometric pressure. These gas volumes do not in- 
clude the carbon dioxide removed by the purifiers, but the 
figures are comparable. 


Size oF COAL. 


Small differences in the rates of gas evolution are notice- 
able between the different grades of coal carbonized at 
g20° C. The rates of gas production were greater with 
the larger sizes of coal than with the smaller ones, but 
these differences are by no means so marked as those ob- 
tained when the Nottinghamshire coal was carbonized. 
By mixing the sizes, the slowest gas rate was obtained. 
At 815° C., no differences between the rate of gas produc- 
tion from the extreme sizes were observed. 


TEMPERATURE OF RETORT. 


A comparative table (B) shows the marked effect of the 
temperature of the retort on the rate of gas production. 


MIxTURES OF COAL AND COKE. 


The addition of coke breeze increased the rate of gas 
production (per Ib. of coal, but not per Ib. of charge) at 


Taste B.—Gas made in C.Ft. per 30 (bs. of Coal as Charged. 
Size of Coal, 8 to 30 Mesh. 





Test No.. 47 56 

Temperature of Retort, °C. . 921 817 
Duration of carbonization— 

thour . eas ; 87 6 45'8 

2hours. .. ° 148 3 80'9 

2h hours. . ° 159°5 98°6 





both temperatures of carbonization. In considering the 
results given for these tests, it must be remembered that 
the weights of the charges were modified; and this may 
have affected the rate of gas production. These results 
are given in Tables C, D, and E. 


TaBLE C,—Gas Made in C.Ft. per Charge 


Coal-—Coke Mixtures. 
































8 to 30 
| 8 to 30 Mesh Coal 
| | Blended with — er 
oe | Sango | ; ALES Blended 
| : wi 
| Coal. | 10 Per | 20 Per| 30 Per Coal. 20 ie 
| Cent. | Cent. | Cent. Cent. 
| Cabo. Coke. | Coke. Coke, 
Test No.. | 47 | 49 | SO | 51 36 57 
Temperature retort,°C.. | 921 | 924 | 924] 923 817 818 
Weight ofcharge, lbs. . . | 30 30 274 25 30 27% 
| Time of carbonization— 
Hrs. Mins. | | 
° 5 12°7 13°0 | 11°9 | 9°8 $°3 6"4 
o 10 22°3 | 22'§ | 20°7 | 17°2 | 10°1 11's 
o 15 30°4 | 306| 29 0} 23°5 | 14°4 16'0 
o 30° | 5t'7 | $1°2 | 477 | 39°32 | 25'°8 27°6 
© 4 + « « « «| Ja°g | 68°: | 629] §2°8 | 96°: 37°4 
I ©... + «| 87°6 | 83'5 | 76°3| 62°8| 458 45 6 
8 MB ere « | 103°9 | 97°7 | 88 6/| 73°0| 548 53 8 
lt, + «(4 | 119°4 t11°3 | 99°7 | 81°8 | 63°6 61°6 
1 45 | 134°5 |t24 1 |tog'2 | 88°5 | 72°2 696 
2 wed? 6% 148 3 435°! |t15 2 | 91°7 | 80'9 77° 
ee. rn | 156 2 |141"4 |t18'2 | 93'8 | 89°6 84'1 
_ ae | 159°5 |144°6 |120°2 | 95°3 | 98°6 | gro 
2 45 . oe oe . oa 107°0 95°4 
3 ° ° ° 116'9 97'8 
3 15 . . : 123°7 | 99°7 
3 30 . ° 127°7 | 101°o 
3 45 ° . ° 130 2 | 102'r 
4 ° co] oe | os ee 132°! 102°6 








Tables D and E are calculated on the basis of 3o lbs. of 
coal, since the original charge varied in weight. These 
tables show the effect on the rate of gas evolution of the 
addition of 10, 20, and 30 per cent. of coke breeze to the 
coal; the greatest increase being obtained with the 20 per 
cent. addition. The addition of 30 per cent. of coke breeze 
gave a coke showing signs of becoming friable; and it 
would appear that this is the limiting amount which can be 
added with advantage to this coal. 


MIxTURES OF COAL wiTH INORGANIC COMPOUNDS. 


When the carbonizing temperature was 925° C., the 
addition of calcium carbonate and iron oxide tended to 
reduce the rate of gas evolution, but sodium carbonate in- 
creased the rate at all stages of carbonization. At 815° C., 


TasLe D.—Gas Made in C.Ft. per 30 Lbs. of Coal. 


Temperature of Carbonization, 920° C. 




















Durham Coal Blended with— 








Nottinghamshire Coal Blended with— 









































SizeotCoal,In. .... +.» + + +| 8t030 | 10 Per Cent. | 20 Per Cent. | 30 Per = | 
| Mesh. | Coke. ae i a | ee: | ee | Oe 
! | 
ee aera 
> °° Sia ee ae | 47 | 49 50 51 | 3 8 9 
Temperature of retort, °C. ° g21 924 924 923 918 925 920 
Weight of charge, lbs. . . 30 30 274 25 | 30 30 274 
Time of carbonization— 
Hrs. Min. | 
° 5 Ce ae 12°7 14°4 162 16°8 14°5 15 8 } 16°4 
°o 10 oo: FT Re ee 22°3 25'0 28 2 29'5 24°7 26°4 | 27°5 
o 15 PNA Sih te Sle Ment lgal ls 30°4 34°2 39 6 40°4 33'5 35°7 36'9 
o 30 dhenGeline Nien o.” & Ov 51°7 | 56 0 65'0 67°0 55°2 58°3 60°1 
o 45 70°3 | 75°7 85'8 888 74°4 78°4 80'2 
I ° 87°6 | g2 8 104°0 107°6 gI'9 96 6 98°3 
I 15 . 103'9 | 1085 121°0 125 0 1082 113 2 114°4 
s = . 119 4 123°8 136'0 140°2 122'9 128'9 129'0 
R. 2 ea e . 134°5 1380 149°0 151°6 136'°4 143'0 1420 
2 ° bt Save “ADT AUT 148°3 150'! 157°2 157°! | 147°3 153°6 152'2 
i... 2 s Lal ire A ads 156'2 157 0 161°2 | 1609 152°3 157 9 157°5 
2 30 Te te ee ee ot 159'5 160°5 164'0 | 163°3 154 6 160°! 159°7 
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Taste E.—Gas Made in C.Ft. per 30 Lbs. Coal. 


Temperature of Carbonization, 815° C. 











Durham. Nottinghamshire Coal. 
Size of Coal, In. 8 to 30 Coal 8 to 30 10 20 
Mesh. Blended Mesh. | PerCent. Per Cent. 
with 20 Coke. | Coke. 
Per Cent 
Coke. 
ens 2 « « 6 8 56 57 15 18 19 
Temperature of retort, °C. 817 818 819 819 815 
Weight of charge, lbs. a 30 274 30 30 274 
Time of carbonization— 
Hrs, Min, 
°o 5 -— . wee J6 53 8°7 7°° 7°6 8°3 
°o #6110 BP ead hk es * 10°! 15°7 120 129 14 2 
°°. Te 14°4 21°8 16°2 17°4 19°2 
o 30 7 we, oe 25°8 37°6 27°3 29°1 31°8 
Oo 45 ee ee 36°1 5t°o 37 4 39°4 43°2 
I ° ete: A “hc 45 8 62°2 47°° 49'5 54,0 
r 15 7 . 54°8 73°4 56°4 59 5 64°5 
I 30 , @ 8 ee 63 6 84°0 65 6 69'1 74°5 
I 45 ere -Keniee 72°2 950 74°5 78°5 841 
2 o ot 2 a) a 80°9 1050 83 6 88 Oo 93°9 
2 15 e <sce) fonts 89 6 114°6 g2 6 97°4 102°9 
2 30 oe! oh die bal 98°6 124°C 1015 106 2 Ir1*3 
>, | webs a Sa 130°0 110°0 1150 119'0 
3 o << i. we 116'9 133°3 118 4 122°9 124°3 
3 15 o ot ye OF PO” 135°8 
3 30 o, Vita. wis 127°7 137 8 
3. 45 » s- @ * «hoe oe 139°3 
{ ° se eo eee 140°O 


the addition of the compounds increased the rate of gas 

production in every case; this being specially marked when 

sodium carbonate was added. 

THE NOTTINGHAMSHIRE AND DURHAM 
COALs. 


COMPARISON OF 


In Table A analyses of the two coals are given for com- 
parison. After picking and grading, their ash contents 
were approximately the same. In the proximate analyses 
given, the chief difference is in the amount of volatile 
matter, the Nottinghamshire coal containing approxi- 
mately 7 per cent. more than that from Durham. The 
moisture in the coals after air drying was also different ; 
the Durham coal containing only 1 per cent., while that 
from Nottinghamshire had a moisture content as high as 
59 per cent. This feature appears to be a function of 
the coals and must be taken into account in conjunction 
with the large difference of oxygen content between the 
coals, when considering the yields of liquor. 

The general results obtained from the carbonization of 
the two coals are shown comparatively in Table F. 


Tasie F’.—Comparison of Nottinghamshire and Durl.am Coals 


Results per Ton of 8 to 30 Mesh Coal as Charged. 








Temperature of Carbonization,®C. . | g20 815 
Coal Used Durham,.| Notts. Durham. Notts. 
lime of carbonization, hours . . . | 2°5 2°5 4 3 
Gas made,c.ft. . . . . « « « | 12,007; 11,880 9959 9206 
Calorific value, gross || §97 593 649 643 
Therms, gross. 71°7 70 4 64°6 59°2 
Tar, galls. . 11°5 7°6 13°0 10°90 
OR SS ee eee ee ee 38 33 53 32 
Ammoniacal liquor, galls. . . . . 8*1 23°4 10 7 25 5 
Ammonium sulphate, equivalent. . 21°6 25°: 28°0 32°5 
Sulphuretted hydrogen, grains per 
SOPGless S625 6's »« ’ 390 400 370 420 
Coke, cwts. 14°3 130 147 13°3 








There is a remarkable similarity between the results 
obtained from the two coals when carbonized at g20° C., 
except where constitutional differences, as shown by their 
respective analyses, have exerted their influences. The 
highly coking Durham coal gave greater tar and coke 
yields but smaller quantities of ammoniacal liquor. The 
difference in moisture content of the two coals was 4'9 
per cent., and would account for the equivalent of 11 galls. 
per ton of coal. The Nottinghamshire coal also evolved 
yreater quantities of ammonia. 

In comparing the carbonizations at 815° C., it must be 
remembered that the period of carbonization differed be- 
tween the two coals by one hour; the Nottinghamshire 
coal having the shorter period of carbonization. This will 
1ccount to some extent for the differences in gas make and 





thermal yield. The remaining results are comparabie as 
in the case of the higher temperature experiments. 

When carbonized at 920° C., the largest grade of both 
coals gave the highest yields of tar, and further simi- 
larity between the coals exists in that the } in. to } in. size 
gave the highest ammonia yield. 

The total amounts of gas made at 920° C. were almost 
the same, and the calorific values and thermal yields were 
similar. It will be noted, however (Table G), that the com- 
position of the gas obtained from the two coals differs to 
a marked extent, the low percentages of carbon dioxide 
and carbon monoxide being the outstanding characteris- 
tics of the gas from the Durham coal. 


Taste G.—Analysis of Gas from Durham and 
Nottinghamshive Coals. 























-— Durham.) Notts. | Durham.) Noits, 

Temperature of Carbonization,*® C. . g21 9:8 817 819 
Clie: a hw it rid 1*4 i 19 4°5 
CmHa. . 4°3 4°4 4°6 5°3 
—. + + a + + s * ef 06 o'3 o's o'2 
Bae s). 16, UT) Jie he SOS 5°4 11°7 4°9 10°6 
ich imitmnhed <at> /l mu 56'5 51°2 51°4 45°1 
RR See a ty a ee 29°3 27°5 34°1 32°5 
2° g***) 2°5 14 2°6 1'8 
100°0 100 O 100°0 100 0 

Calorific value, gross B.Th.U. per c.ft. 597 593 649 643 


If the rates of gas production from the two coals are 
compared (Table H), it will be observed that the Durham 
coal, carbonized at 925° C., evolves gas at a much slower 
rate than the Nottinghamshire coal during the first half 
of the carbonization period, but later, owing to the higher 
final gas yield, the comparative rates are reversed. These 
differences are doubtless due to the slower heat pene- 
tration through the charge of Durham coal. 


TaBLe H.—Gas made during each Fifteen Minutes’ Period 
(C.Ft. per 30 Lbs. of Coal as Charged). 


Temperature of Carbonization, 925° C. 
































Size of Coal. Durham. Notts. Durham Notts. 
1} to 2 In. 1} to ? In, 8 to 30 Mesh, 8 to 30 Mesh. 
Test No.. . 45 51 47 | 3 

Period No.— 

I 32°4 34°7 304 33 5 

2 22°2 26°90 21'3 21°7 

3 18°9 21°6 18 6 19 2 

4 17 6 18°7 17°3 17°5 

5 16°6 161 16°3 16°3 

6 16°2 13°7 15°5 | 14°7 

7 15°2 9°! 15°! 13°5 

8 12°6 | 3°5 13°8 10°9 

9 5°2 | 2'0 79 5‘0 

10 3°0 1'4 3°3 2°3 
| ' 


The addition of coke breeze to both coals before car- 
bonizing at 920° C. effected an increase in the rate of gas 
production. A study of the comparative figures given in 
Tables D and E shows that the effects are more marked 
with the highly coking coal. 

The admixture of inorganic compounds to the Notting- 
hamshire and Durham coals brought about different effects. 
The addition of sodium carbonate to both coals at g20° C. 
and 815° C. increased the respective gas and thermal 
yields, its effect being most pronounced with the Notting- 
hamshire coal; but calcium carbonate and iron oxide had 
varying influences in these respects. With the Notting- 
hamshire coal the gas yields were increased in the 920° ©. 
and slightly decreased in the 815° C. experiments by the 
additions of calcium carbonate and iron oxide; but these 
compounds, when added to the Durham coal, decreased 
the gas make at g2v° C. and increased it at 815° C. None 
of the effects exerted by these compounds on the gas yield 
was so marked as that brought about by the addition of 
sodium carbonate. 

All the compounds which were added to the Nottingham- 
shire coal decreased the quantities of ammoniacal liquor 
when the mixtures were carbonized at 920° C. and 815° C., 
iron oxide having the least and sodium carbonate the 
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greatest effect. When the compounds were added to the 
Durham coal, in, the 920° C. carbonization increased yields 
of liquor were obtained, especially with the iron oxide, 
but in the 815° C. experiments, while iron oxide still gave 
an increase, sodium carbonate actually lowered the yield. 
No difference could be detected in the case of calcium 
carbonate. 


All three compounds brought about increased ammonia | 


yields when the Durham coal was carbonized at g20° C., 
calcium carbonate being the most and iron oxide the least 
effective. Similar results were obtained with the Notting- 
hamshire coal at this temperature. At 815° C., additions 
of all three compounds to the Durham coal, with the ex- 
ception of calcium oxide, decreased the quantity of am- 
monia produced; sodium carbonate having the least and 
iron oxide the greatest effect. The increased yield in the 
case of calcium oxide was very marked. The addition of 
calcium carbonate, iron oxide, and sodium carbonate to 
the Nottinghamshire coal at 815° C. all increased the am- 
monia yields. 

The sulphur content of the gas was lowered by the 
addition of all three compounds; iron oxide and calcium 
carbonate having the greatest effect. These effects are 
less marked with the Durham coal. 

It is not proposed to offer any explanation for the results 
described above. Apparently the constitution of the coal 
plays an important part during carbonization, and fur- 
ther investigation is necessary in this direction. Deter- 
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minations of the reactivities of the cokes towards steam, 
carbon dioxide, and oxygen may throw some light on 
the reactions which have taken place. Time, however, 
has not permitted the carrying out of any reactivity ex- 
periments on the cokes from the Durham coal. 


Mr. F. J. Dent presented this Report. 
There was no discussion. 


Tue Reports ADOPTED. 


The Presipent: I shall be glad if Mr. Thomas Hardie, as 
Chairman of the Joint Research Committee, will formally move 
the adoption of the Reports. 

Mr. Tuomas Harpie: I have very much pleasure in moving 
the adoption of the Twenty-First, Twenty-Second, and Twenty- 
Third Reports. I have been rather disappointed with regard 
to the discussion. I do not know whether the lack of time at 
our disposal has been responsible for closing the mouths of 
those who might have liked to have discussed the Reports, or 
whether the Reports have not been in the hands of members 
for a sufficient length of time to enable them to study them and 
discuss them; but the Reports contain information of very 
great interest,-and JI shall be very glad to have any further 
criticisms from the members of the Institution with regard to 
the Reports. 

Mr. J. P. Leatuer: I have pleasure in seconding the resolu- 
tion. I do not think that the lack of discussion suggests that 
the Reports are not considered to be of value, but that the lack 
of discussion is due to the lack of time available. 

The Reports were adopted. 





REPORT OF THE REFRACTORY 


MATERIALS JOINT COMMITTEE OF THE 


GENERAL RESEARCH COMMITTEE. 


The Joint Committee of the Institution of Gas 


Engineers and the Society of British Gas Industries ap- 
pointed for the year 1928-29 consisted of Mr. John P. 
Leather (Chairman), Mr. J. Ferguson Bell, Professor 
]. W. Cobb, Dr. H. G. Colman, Messrs. R. E. Gibson, 
Thomas Hardie, H. D. Madden, W. E. Price, and T. F. E. 
Rhead, Dr. E. W. Smith and Messrs. F. P. Tarratt and 
John Wilkinson, representing the Institution, and Messrs. 
T. Allen, M. Barrett, F. H. Brooke, G. V. Evers, J. W. 
Fagan, W. J. Gardner, W. T. Gardner, G. H. Pearson 
Perry, Frank West, C. R. F. Threlfall, W. L. Jackson, 
and Col. Alan Stein representing the Society, with Dr. 
]. W. Mellor, the Director of Research. 

The Committee met twice during the year and has had 
under consideration work to be undertaken. The re- 
searches desired by the Committee are carried out by the 
British Refractories Research Association. We are glad 
to report that the Association is now in a somewhat better 
financial position, and is able to again increase its staff 
of research workers. 

Abstracts have been prepared by Mr. A. J. Dale of that 
portion of the recent work of the Association which bears 
directly on the problems of the gas industry. A careful 
study of this work indicates the importance of testing all 
refractory materials, to see that they fulfil the require- 
ments of the specification, and also of so designing fur- 
naces that the best results may be obtained from the 
materials available. 

A paper by Dale and Wheeler is presented on ‘‘ Some 
Effects of Temperature on Heat Insulating Materials; ”’ 
also an abstract of a paper by S. R. Hind on ‘‘ Experi- 
ments on Frothed Clays.’’ These papers should be read 
in connection with that on the ‘‘ Thermal Insulation of 
Retort Settings ’’ submitted to the Institution last year. 
Heat insulation means higher temperature of the walls 
of the furnace. The heat economy must be balanced 
against the cost of renewals and the refractoriness of the 

ulating material itself must be considered. 

A paper by Dale, Swallow, and Wheeler on ‘‘ The After- 
Expansion of Silica Refractories for Carbonizing Plant ”’ 


gives the results of a number of experiments conducted at 
the request of the Committee. After careful considera- 
tion, the Committee do not think it advisable to introduce 
a test for Specific Gravity into the Standard Specification. 

A report is given on some work carried out on a case 
of Surface Flaking of Vertical Retorts. 

A further report is given of the work on ‘‘ The Influence 
of Oxidizing and Reducing Atmospheres on Refractory 
Materials.’’ This work has revealed many points of in- 
terest in relation to the adverse influence of reducing gases 
and particularly of steam; but it has also established that 
refractories are easily obtainable, which with suitable de- 
sign of furnace render such adverse influence of almost 
negligible importance in retort furnaces. The work is still 
being continued, as various developments may be looked 
for having possible practical importance to other indus- 
tries as well as to the gas industry. 

At the request of the Committee, the Association has 
undertaken research on jointing mateiials for silica and 
fireclay bricks, and also on cements to be used for the hot- 
patching of retorts. A preliminary report is presented on 
the latter point. 

It will be understood that the Committee do not neces- 
sarily endorse the opinions or conclusions expressed in 
the communications presented, for which the several 
authors are solely responsible. 

The communications appended are published with the 
permission of the Committee of the Privy Council Com- 
mittee for Scientific and Industrial Research. 


[Opportunity may later be taken of publishing some or 
all of the reports in the ‘‘ Journal.’’] 


Mr. J. P. Leatner (Chairman of the Committee) presented 
the Report and moved its adoption. 

Mr. Frank WEst, who seconded the resolution, added: This 
subject is one of such great importance that I should like to 
communicate my views with regard to the Report later. 

The Presipent: We shall be very glad indeed if Mr. West 
will communicate his views; we should like to have the benefit 
of publishing them in the ‘‘ Transactions.” 

The Report was adopted. 
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FACTORS INFLUENCING THE REACTIVITY OF COKE. 





ABSTRACT OF THE GAS FELLOWSHIP REPORT, 


1929. 


By F. J. DENT, B.Sc., and J. W. COBB, C.B.E., B.Sc., F.1.C. (Livesey Professor). 


1. INTRODUCTION AND SUMMARY. 

The experiments described below have led to the view 
that the combustible portion of a coke, as apart from the 
incombustible ash, is not homogeneous, but composed 
of constituents with different properties. 
stituents can be broadly divided into two groups, and are 
the decomposition products of two corresponding groups 


of constituents in the original coal—namely, those which | 
fuse and those which do not fuse when the coal is car- | 


bonized. 

According to this view, on carbonization the fusible por- 
tion of the coal first melts, spreading over the non-fusible 
constituents, and then, on further heating, decomposes with 
loss of volatile gas and vapours, gradually becoming more 
and more viscous until it finally re-solidifies, binding the 
whole together into the coherent but composite mass 
known as the coke. 

We have found that the ‘‘ binder,’’ as the solid de- 
composition products of the fusible portion of the coal has 
been called, is unreactive compared with the residue from 
the non-fusible constituents, and lowers the reactivity of a 
coke towards carbon dioxide and steam at high tempera- 
tures to an extent dependent on its amount. Thus, the 
amount of binder présent is at a maximum in cokes from 
strongly caking coals, and in these the reactivity is at a 
minimum, whereas, with anthracite, or the cokes from 
non-caking coals and lignite, in which the percentage of 
binder is small, the reactivity is higher. These differences 
in the reactivities of cokes prepared from types of coal 
and containing different amounts of binder appear to de- 
pend on the nature of the material in the cell walls more 
than on the size and number of cells, though this latter 
factor is not negligible. 

The intluence of heat on the binder is much more pro- 
nounced than on the residue from the non-fusible portions 
of the coal, and heating for a few hours at goo® C. is 
sufficient to convert such material prepared at lower 
temperatures into still more unreactive graphitic car- 
bon. In a coke from a caking coal this change takes 
place more readily on the surface of the coke than in the 
interior, forming an unreactive skin, which, if the heating 
has not been too prolonged, can be removed by gasifica- 
tion, exposing an interior the reactivity of which has not 
been greatly altered by the heat treatment. 

By the ‘‘ surface,’’ a term used considerably in this re- 
port, is not meant the outside of a lump of coke, but the 
surface of all the cells, fissures, and pores throughout the 
coke piece, or, in other words, the entire boundary be- 
tween the gaseous and solid phases. 

In some of the experiments described below the coke 
has been gasified in the presence of sodium carbonate. 
The results obtained, though interesting in that they offer 
explanations for certain peculiarities of ‘‘ Na,CO,’’ cokes 
which have been noticed in previous Gas Research 
Fellowship Reports (e.g., the abnormally high ignition- 
points of these cokes when freshly carbonized, and the 
decrease in their reactivity during gasification) only dis- 
play their full importance when regarded as giving indi- 
cations of the structure of coke in general. 


These con- | 





As indicated above; coke consists of substances with | 


different reactivities. From an atomic viewpoint this 


means that some of the carbon atoms on the surface of | 
a coke are less securely bound to, and consequently are | 
more easily removed from, the main body of the coke, | 


than others. 


ture is first reached at which these active atoms become 
sufficiently unstable to be gasified, leaving the more stable 
atoms unaffected. Thus, at low temperatures, the be- 


As a result, when the coke is gradually | 
heated in oxygen, carbon dioxide, or steam, a tempera- | 


haviour of a coke depends to a great extent on the pres- 
ence or absence of these very loosely held active atoms; 
and we suggest that there 1s good reason for believing 
that the ignition-point of a coke in oxygen is goferned 
by such considerations. But, when the reactivity is deter- 
mined at high temperatures—at goo° C. and above— 
atoms which were stable at lower temperatures now enter 
into the reaction, and the reactivity measured is more or 
less an average property of the surface. The most un- 
stable active atoms are, however, gasified most rapidly, 
and consequently the proportion of them in the surface is 
continually being reduced. As a result, in general the re- 
activity of coke decreases as gasification proceeds; but 
other factors such as the graphitization of the surface, 
the presence in the coke of reducible oxides, &c., may 
mask this effect. 

Such a view suggests that reactivities and ignition- 
points determined at low temperatures cannot be regarded 
as giving indications of the behaviour of a coke at higher 
temperatures; and the experiments described below in- 
dicate that the reactivity of a coke should be determined 
under conditions of temperature, rate of gasification, &c., 
as near as possible to those existing in the furnace or ap- 
pliance in which the coke is to be used. 

Taken as a whole, the results of the work show that, 
when studying the influence of various factors on the re- 
activity of coke, such as temperature of carbonization, heat 
treatment, rate of heating during carbonization, porosity, 
&c., it is important to take into consideration the type of 
coal used in the preparation of the coke. They also sug- 
gest reasons why some large-scale workers have found 
that cokes prepared from blends of caking and non-caking 
coal are more reactive than those from the caking coal 
alone. 

The first section of the report is on ‘‘ The Influence of a 
Preliminary Heating on the Reactivity of Coke.’’ This 
subject was investigated because experiments we made 
on the equilibrium between carbon dioxide, carbon mon- 
oxide, and carbon, the complete results of which will 
be published later, showed that this equilibrium is influ- 
enced by the nature of the carbon, the active, so-called 
amorphous carbon corresponding with a smaller percent- 
age of carbon dioxide at equilibrium than unreactive 
graphite. 

These experiments indicated also that heating a coke 
prepared from a caking coal forms on its surface a film 
of graphitic carbon, and that it is much more difficult to 
form a similar film in charcoal. In view of such results 
it was thought that the influence of heat on the reactivity 
of different kinds of coke was worthy of investigation. 


2. INVESTIGATION OF THE INFLUENCE OF A 
PRELIMINARY HEATING ON THE REACTIVITY 
OF COKE. 


Experiments will now be described in which the reac- 
tivities of various cokes have been determined before and 
after heating for different times at different temperatures. 
All the cokes used have been carbonized at 800° C., un- 
less stated otherwise. 


EXPERIMENTAL METHOD FOR THE DETERMINATION OF 
REACTIVITY. 


The apparatus and method were modifications of those 
used by Branson and Cobb (Gas Research Fellowship 
Report, 1927). 

The method consisted essentially of streaming carbon 
dioxide at 5 litres per hour through a column of coke 
maintained at a known temperature, samples of the exit 
gas being taken periodically and subsequently analyzed. 
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Ten grammes of coke graded (jin.-;4in.) were used 
in each determination and were packed in a tube ({ in. 
int. diam., Morgan non-porous refractory), which could 
be heated in an electric furnace (see Fig. 1). 

The Morgan tube, having been charged with the coke 
under investigation, was heated to goo® C. in approxi- 
mately 45 minutes and maintained at that temperature 
for a further 15 minutes, nitrogen being passed through 
at approximately 5 litres per hour. The nitrogen was 
then replaced by carbon dioxide passing at the rate of 
5 litres per hour, samples of the exit gas being taken 10, 
30, 60, go, and 120 minutes after commencing to pass 
the carbon dioxide, and analyzed later. 

Experience has shown that in duplicate experiments 
the average percentages of carbon monoxide in these 
samples do not differ by more than 1 per cent. 


THE INFLUENCE OF A PRELIMINARY HEATING AT goo® C. ON 
@ THE REACTIVITY OF THE SHARLSTON WALLSEND COKE. 


Samples of graded coke (}in.-;4,in.) were heated for 
various times at goo? C. After cooling, the reactivity was 
determined on 10 grammes of the heated samples. The 
coke was cooled, and the tube repacked before determin- 
ing the reactivity, as a certain amount of shrinkage took | 
place during the heating. 








> 
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obtained from the preheated cokes gradually rises, tending 
towards the percentage given by the coke which had not 
been preheated. Thus it appears that it is the surface of 
the coke which is made unreactive by the heat treatment, 
and as the surface is removed the reactivity increases. 

It is believed that the reduction in reactivity on heating 
is caused by a re-arrangement of the surface atoms of 
the coke, whereby they link up with one another, so mutu- 
ally satisfying their free valencies, leaving fewer points 
of attack for the carbon dioxide, and always tending to- 
wards the structure of graphite. This effect takes place 
more readily on the surface than in the interior of the coke, 
since the atoms on the surface can be regarded as being 
attached only on one side, and, as a result, are more 
mobile. 

Comparison of experiments 2 and 7 indicates that 
graphitization takes place more readily in a vacuum than 
in a stream of nitrogen. This may be explained by the 
supposition that in a vacuum the hydrogen is more com- 
pletely eliminated from the coke. The presence of hydro- 
gen atoms combined with carbon would prevent the car- 
bon atoms from linking together. 

Since this condensation of the atoms takes place at 
goo° C., and the reactivity was determined at the same 
temperature, the surface of the coke must have tended to 


Tasce I.—The Effect of Heating at goo°® C. on the Reactivity of an 800° C, Sharlston Wallsend Coke. 


Reactivity determined at 900° C. 
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oo ~~| Total Grams | ae 
A Carbon | Gasified per Remarks. 
* 

—_—|PecCen,| S"te* a 
120 —4 
13'5 13°5 © 39 0°20 | Heated under vacuum 
7°9 73 0°20 o*to " ” " 
7°F 7°5 o*2I o'10 " ” " 
7°6 6°8 o'19 o*10 is - ea 
i 6°6 o'18 o'og ” ” ” 
7°4 5 6 o'13 0°07 ” " ” 
10°5 9'0 0°25 0°13 Heated in nitrogen 





| 
| CO in Products, Per Cent. 
; . | Time of Rate of — inscnnsitietlacaticibiicn 
Experi- : . : 
ment ec a SS Time ot Sampling in Mins. 
No, Hours. Hour at hs aiiiue hn 
N.T.P. j 
10 30 60 90 
I nil 5°06 14°6 14°! 133 12°2 
2 5 5°02 6'2 ay Ph 77 
3 S 5°03 7°3 72 75 7°6 
4 28 5°18 6°32 | 6:2 | 6°8 7°4 
5 50 5°05 ses.) C2 i. 6'9 
6 120 5‘10 4°2 Sri) -3'9 5°9 
7 5 5°11 T3.i- ¥9 | 9°5 9°6 
} 








° Throughout the Report the figures given as ‘‘ grams coke gasified’’ * have been calculated from the average composition of the exit gases. 


In Table I. are given the results obtained for a coke | 
with no preliminary heating and for cokes which had been | 
heated 5, 11, 28, 50, and 120 hours at goo® C, under a 
vacuum, together with the result for a coke heated for 
5 hours at goo® C. in a stream of nitrogen. The table 
gives the percentages of carbon monoxide in the gas after 
corr recting for a small amount of residue, which, in the 
experiments where the coke had been previously heated, 
Was approximately o’5 per cent., and for the coke with 
no preliminary heating was approximately 3 per cent. 
in the first sample of gas drawn, but rapidly diminished 
to less than 1 per cent. as the experiment proceeded. The 
reactivity was determined at goo® C. 

The results show that heating a coke at goo® C. Lill 
at 800° C. from a Sharlston Wallsend coal (a fusible | 
Yorkshire coal, with high volatile matter content (35°8 per 
cent.) and abnormally low ash (1°2 per cent.) from the 
'laigh Moor Steam) has considerable influence on the re- | 

ivity as measured by the method described above. The 

rcentage of carbon monoxide obtained is reduced to ap- 
ximately half, by heating for 5 hours under a vacuum, 
otinued heating causing only a further small decrease. 
iring gasification, the percentage of carbon monoxide | 


change even as it was being gasified. The extent of this 
effect would depend on the relative rates of 


(a) the condensation of the carbon atoms; and 


(b) their gasification by the carbon dioxide. 


It was thought that the slow rate in experiments 2-6 at 
which the reactivity of the preheated cokes approached 
the value of the unheated sample depended on the slow 
rates of gasification in these experiments (approximately 
o°'1 gramme per hour). As a result, condensation of the 
surface atoms was taking place to a considerable extent 
during gasification, preventing the more active interior of 
the coke being exposed. 

This view was favoured by the resuits of experiments 
in which the catalytic effect of sodium carbonate, pre- 
viously noted by Branson and Cobb (Gas Research Fellow- 
ship Report, 1927) was used to increase considerably the 
rate of gasification of the cokes. 

For this purpose the coke residues from the previous 
experiments, of which the weight had only been de- 
creased slightly, and the volume not changed by the gasifi- 
cation, were impregnated by boiling with a 10 per cent. 
solution of sodium carbonate. The method of impregna- 
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Tasie I1.—The Effect of Heating at goo° C. on the Reactivity of Shariston Wallsend Coke after Impregnating 
with Sodium Carbonate. 


Reactivity determined at 850° C. 


Heating carried out under a vacuum. 


CO in Products, Per Cent. 
































Rate of 
. pe ot — co, | ~ Total Grams Grams 
2xperiment | eating at in Litres Ti £S ling i ins. A Carbon Carbon 
No. goo” C. ia per Hour at —————————— Per Gent. Gasified. Gasified per 
Hours. obel co. Hour, 
10 30 60 go 120 

8 nil , 5°22 82°8 lt 92:6... M2e°2. 76°3 3°44 3°98 

9 5 5°95 85°7 79°t 70°6 66°4 64°6 73°1 3°08 1°58 

10 28 5°04 86°2 75°2 | 64°8 61°8 60°1 68 9 2°82 1‘4t 

II 5° 5 02 89'0 7O°5 | 60°3 57°6 | 57°9 65°8 2 62 1°31 

12 120 5 00 80 0 51°4 47°6 46'0 45°4 53°1 1°93 O 97 


tion employed deposited on the coke an amount of sodium 
carbonate equal to 7 per cent. of its weight, this amount 
being constant within the limits of error, whether the coke 
had been previously heated or not. 

The reactivity results for the impregnated residues from 
experiments 1, 2, 4, 5, and 6 are given in Table II. and 
Fig. 2. The reactivities were determined at 850° C., as 
at goo® C, comparison of the cokes would have been diffi- 
cult owing to the high percentage of carbon dioxide de- 
composed. 
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Fig. 2.— The Iniluence of Heating at 900 C. on the Reactivity of the 

“ Impreg. NasCO," Coke. 
Inspection of Fig. 2 shows that the reactivity of these 
impregnated cokes decreases as gasification proceeds. 
This effect has been noticed previously by Branson and 
Cobb (/.c.) and by Hollings and Siderfin (Journal of the 
Society of Chemical Industry, 46, 76T, 1927), and will be 
discussed later. 

Fig. 2 shows also that the reactivity of the coke, im- 
pregnated after heating for 5 hours at goo® C. was not 
greatly different from that of the impregnated coke with- 
out previous heating, in marked contrast to the results 
obtained in experiments 1 and 2, when the cokes were 
gasified in the of sodium carbonate. Further 
comparison of Tables I. and II. shows that continued heat- 
ing causes the reactivity, when determined in the absence 
of sodium carbonate, to decrease considerably, and with 
comparative suddenness during the first 5 hours of heat- 
ing, to a value which changes only slowly on further 
heating, but that when the cokes are impregnated, the 
decrease.in reactivity takes place gradually and is ap- 
proximately proportional to the duration of the heating. 
This is illustrated diagrammatically in Figs. 3 and 4, where 
the average percentage of carbon monoxide obtained 
during two hours’ gasification in the two series of experi- 
ments is plotted against the time of the preliminary 
heating at goo® C. 

These results support the view that the effect of heat 
on the Sharlston Wallsend coke is first to form rapidly a 
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Fig. 3.—The Influence of Heating at 900° C, on the Reactivity of the 
Sharlston Wallsend Coke. 
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Fig. 4.—The Influence of Heating at 900° C. on the Reactivity of the 


Sharlston Wallsend Coke after Impregnating with Na.CO,, 


coating of unreactive carbon on its surface, continued 
heating not causing much further change in the reactivity 
of this film. The change occurring in the interior of the 
coke takes place much more slowly, and, after heating 
120 hours at goo® C., there are no indications that it has 
ceased. The slow gasification at goo° C. in experiments 
2-6 did not succeed in outstripping the rate at which the 
surface graphitized, and, consequently, the results ob- 
tained only indicate the reactivity of a condensing outside 
film; rapid gasification at a lower temperature, in pres- 
ence of sodium carbonate, being necessary to lay bare the 
interior of the coke. 

These considerations indicate that it is desirable to test 
the reactivity of a coke by a method in which the rate 
of gasification of the coke is similar to that at which the 
coke is gasified in practice. 

EFFECT OF A PRELIMINARY HEATING aT 1000° C. ON THE 
REACTIVITY OF THE SHARLSTON WALLSEND COKE. 

The reactivity of the Sharlston Wallsend coke was 
determined before and after heating at 1o00° C. under a 
vacuum (a) for 5 hours and (b) for 50 hours. The tem- 
perature of reactivity determination was increased to 
950° C. in order to obtain an increased rate of gasifica- 
tion, and the experimental procedure was slightly modified 
in that the passage of carbon dioxide was commenced as 
soon as the coke reached g50° C. in an attempt to prevent 
any alteration taking place as a result of further heating. 
Also, the duration of an experiment was increased to 
5 hours in order to obtain a more complete indication of 
the changes which had occurred. 

The results are shown in Fig. 5 and Table IN. In 
Fig. 5 is included a curve obtained for a coke without any 
preliminary heat treatment at 1000° C., but which was 
maintained at 950° C. for 25 minutes in a stream of nitro- 
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TaBie II1.—The Influence of Heating at 1000° C. on the Reactivity of the Shariston Wallsend Coke. 


Reactivity determined at 950° C. Heating carried out under vacuum. 







































































CO in Products, Per Cent, 
| Rate of ae : PSR NS ES 
Time of | Passing ‘ Total | Grams | 
Experiment; Heatingat| CO, in Time of Sampling. Grams | Carbon Doman 
No. 1000°C, | Litres per Average| Carbon | Gasified — 
in Hours. | Hourat Per Cent! Gasified, | per Hour. | 
N.T.P. 10 apc] 2s 1 BS a | ¢gatP tte 5 co, 
Mins. | Mins.| Hr. | Hrs Hrs. | Hrs. | Hrs. | Hrs. 
13 nil 4°89 25°9 | 26'°5 28'9 29'I | 30°2 | 30°8 | 28'5 | 28°3 | 28's 2°2 |} O44 | ee 
14 nil 4°90 19°7 21°6 | 23°2 | 27 6 | 27°4 | 28°0 28°4 | 27°0 | 26°3 1°98 | 0°40 | Heated atgoo® for 
| | | 25 mins. 
15 5 | 4°95 7°6 | 12°7 | 15°9 | 20°4 | 22°5 | 25°7 | 26°6 | 26°5 21'9 1°64 0°33 ee 
16 50 4°96 5°9| ++ | 9°5 | 10°22] r1°8 | r2°O | 12°4 | 12°4 Ir‘o 0°77. |) «Ors se 
| | 
ie eed —s | a ete 
17 nil 4°99 8°5 77 8°3 9°4 |) 9°2; | 8°6 0°24 | o 1 Ceylon graphite 











behind a more diffieultly combustible residue. 














$0 Another 
REAKTIVITY 950°C explanation might be suggested that the effect of gasifi- 
f cation is to alter the structure of the coke by smoothing 
¥ 36 out the irregular surface of the charcoal, so diminishing 
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Fig. 5.—The Influence of Heating at 1000° C. on the Reactivity of the 
Shariston Wallsend Coke. 
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gen before the passage of carbon dioxide was commenced 
(expt. 14). Comparison of this curve with that cbtained 
with the same coke when the passage of carbon dioxide 
was commenced as soon as the temperature reached g50° C. 
(expt. 13) shows the desirability of exposing the coke to 
a minimum of heat treatment before commencing the ex- 
periment. 

A reactivity curve for graphite is also shown (expt. 17). 

The sample was a natural Ceylon graphite containing 
o'4 p.ct. ash. It was graded (}in.-}in.), and, owing 
to its high density, the determination was carried out on 
a column of 25 grammes. This weight of graphite occu- 
pied the same volume as 10 grammes of coke, and thus 
the time of contact was kept approximately at its usual 
value. 

The experimental results obtained indicate that heating 
the Sharlston Wallsend coke at 1000° C. for 5 hours de- 
creased the initial reactivity of the surface considerably 
to a value similar to that of Ceylon graphite. At the higher loor 
reaction temperature employed in these experiments, 
however, this unreactive outer film formed by the pre- 
liminary heat treatment can be gasified away, exposing an 
interior with a reactivity practically equal to that of the 
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Fig. 6.—The Influence of Heating 5 hours at 1000 C.on the Reactivity 
of the Sharliston Wallsend Ceke. 














unheated coke. . 
The effect of a more prolonged heating of 50 hours 
at 1000° C. does not have much further effect on the 70 


initial reactivity, but the reactivity of the body of the coke 
is now affected, the unheated coke giving approximately 
30 per cent. carbon monoxide, whereas, after 50 hours’ 
heating at 1000° C., the percentage of carbon monoxide 
obtained after removing the outer film from the coke is 
12°4. 
Tue Reactivity OF DIFFERENT CoKES BEFORE AND 
AFTER HEATING AT 1000° C. 
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in order to compare the effect of heating on different 
types of fuels, the reactivities were tested before and after 
heating 5 hours at rooo® C. under vacuum. 

The results are given in Table IV. and Figs. 6-9. 

The temperature at which the reactivity was determined 
was varied so that the rates of gasification were not widely 
different. Comparing: Figs. 6 and 7, we can see that the 
behaviour of the charcoal does not resemble that of the o 
Sharlston Wallsend coke which has been discussed above. 
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“aking first the reactivity curves for the unheated samples, 

‘ Is seen that, whereas the reactivity of the coke is ap- 
oximately constant, but shows a slight tendency to rise 

and pass through a maximum, the reactivity of the char- 
oal falls fairly rapidly towards a constant value. 

It is believed that the fall in reactivity of the charcoal 

due to the gasification of the most active carbon, leaving 


a 


Fig. 7.—The Influence of Heating 5 hours at 1000° C. on the Reactivity 
of Charcoal. 


its area, but, on inspection of the curve for charcoal after 
heating 5 hours at 1000° C., it is seen that the reactivity 
is somewhat reduced and is much more constant. This 
is difficult to explain by the second hypothesis, but finds 
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Tasce [V.—The Influence of Heating 5 Hours at 1000° C. on the Reactivities of Different Types of Coke. 


Heating carried out under Vacuum. 
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l 
: | + ap Pesta ss | ; | 
6 J | ‘es = oe aie a. | CO in Products, Per Cent. } 
{|} ¥ | qa fli Te lel. 
§ 8 | oO {BS | $B | 88 [sez lSec|sEs| & 
2 | 3 | nat s285| s& =3 | Oe = | Time of Sampling. Aver-/G 32/082! & 
8 | = 6 & eS og | ee | age |~ “lag 
: S° psc a BE eee ee —-—— Per |3Ga/8S%| 3 
S| F | oe {83 | *§ | 8% |gs8) 1 | | s | rs | 2 | os | is 5 |centle Cje *| % 
Fs 5 Jeo | | & |@O* | Mins. | Mins.| Hr. | Hrs. | Hrs. | Hrs. | Hrs. | Hrs. | CO. | 0 
ane Innere eae len wees igeuerer’ Yerneadi tenet en eee ‘renner eee beeceeed “eens ered ee —_— 
13 | Sharlston Coking 800 | 950° C.| nil 4°89 | 25°9 | 26°5 | 28°9 | 29°1 | 30°2 | 30°8 | 28'5 | 28 3 | 28°5 2°20 | 0°44 | 
15 Wallsend | | § |4°95| 7°6| 12°97 159 | 20°4 | 22°5 | 25°7 | 26°6 | 26°5 | 21°9 | 1°64 | 0°33| ° 
(Yorks.) | | | } } | | 
a ——- | — eS | a — 
18 | (Charcoal) Commercial} .. | 850°C.| mil | 5°27 | 53°2 | 51°5 | 46°6 | 41°8 | 40°3 37°3 | o- ee 44°3 | 2°40 0°80 ms 
9 | | sample* | | 5 | 5°35 37°6 | 34°5 | 34°2 3t°9  3r°8 | 31°7 | 33°1 | 1°67 0°55 
20 | New Huck- Poorly | 800 | goo? C. | nil | 4°85 | 528 52°5 | 483 43°9 | 39°3 34°3 | 30°4 | 30°4 | 39'0 | 3°14 | 0°63 8 
21 nall (Notts.) | coking | | 5 | 5°10 16°3 | 20 8 | 24°8 | 25°0 | 25°3 | 26°9 | 26°0 | 25°4 | 24°5 | 1°91 | 0°38 | 
— |_| — -S | —— ee  — 
22 | Durham Coking 800 |950° C.| mil | 5°02 | 20°9 | 20°2 | 17°7 | 16°6 | 15°4 | 14°5 | 14° | 13°4 | .15°8 | 1°16 0°23 | 
23 Holmside | | 5 | 5°06 | 10°7 | 12°4 | 12°O | 11°3 | 12°0 | 10°4 | 10°3 | 9°4| I1°I | 0°80 | 0°16 9 
| | | | | | 
* Owing to the density of charcoal, the reactivity was determined using 6:0 grams, this amount occupying the same volume as ro grams Sh. W. coke. The 


sample as received was heated to goo® C. for one hour under vacuum to drive off the bulk of the volatile matter. 
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Fig. 8.—The Influence of Heating 5 hours at 1000° C. on the Reactivity 
of the Nottinghamshire Coke. 
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Fig. 9.—The Influence of Heating 5 hours at 1000° C. on the Reactivity 


of the Durham Coke. 
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an explanation in the first—namely, that the effect of heat 
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has been to transform the most active atoms in the char- | 


coal without greatly influencing the remainder. 


Fig. 7 indicates that the charcoal on heating formed 
no such unreactive film on its surface as was noted for 
the Sharlston Wallsend coke, which supports the view that 
the film on the coke (which we have shown to give the 
same equilibrium as graphite on the system 


C + CO2—> 2CO) 


is a decomposition product of the tar residue, or binder, 
the amount of which in charcoal is very small. 

As this view would lead one to expect, the coke from 
the poorly caking Nottinghamshire coal, containing less 
binder than the Sharlston Wallsend coke, but more than 
the charcoal, showed an intermediate behaviour (see 
Fig. 8). Taken before heat treatment its reactivity 
diminished during gasification like that of the charcoal, 
but after heat treatment, it gave indications of a somewhat 
unreactive film which, however, was quickly removed in 
gasification, the reactivity rising to a constant value. 

The strongly caking Durham Holmside coal is a limiting 
case and, on carbonization.at 800° C., gives a coke which, 
even before heating, is not much more reactive than 
graphite (see Fig. 9). After heating for 5 hours at 
1o00° C., the reactivity is even nearer that of graphite, 
which is indeed remarkable when account is taken of the 
much more porous structure and larger ash content of the 
coke. {Ash in Durham Holmside coke, 6’0 per cent. Ash 
in graphite, o°4 per cent.) 


3. THE REACTIVITIES OF DIFFERENT TYPES 
OF COKES. 


In order to facilitate comparison, the reactivities of 
different types of coke were determined at the same tem- 
perature—namely, goo® C. 

Results are shown in Fig. 10 and Table V. for 

(a) Wood charcoal. 

(b) New Hucknall coke prepared in small laboratory 
retort at 800° C, 

(c) New Hucknall coke prepared in 30-lb. retort at 
800° C. 

(d) Cokes from two different samples (1 and 2) of Sharls- 
ton Wellsend coal prepared in small laboratory 
retort at 800° C. 

(e) Durham Holmside coke prepared in 30-lb. retort at 
800° C. 

(Coke (b) was prepared from coal which had been finely 
powdered and then stored for some considerable time; it 
was more friable than coke (c) prepared from fresh coal 
of the same origin, and the coking constituents appear to 
have suffered by oxidation.) 

The reactivities appear to diminish rapidly as_ the 
amount of binder in the coke increases. Wood charcoal 
has the highest reactivity, followed by the coke from the 
poorly caking Nottinghamshire coal; the caking Sharl- 
ston Wallsend and Durham coals giving cokes with a 
much lower reactivity. : 

Thus, apart from the fact that the reactivity of the 
binder is very sensitive to heat treatment, the presence 
of binder makes a coke unreactive. It is thought that 
this is not so much due to an alteration in the size and 
number of the cells, as to the presence of a coating of 
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Taste V.—The Reactivities of Different Types of Coke at goo° C. 















































2 Rate of CO in Products, Per Cent. 
} Passing 
| Ex- CO, in Total | Grams 
peri- Litres Time of Sampling. Aver-| Grams | C@rbon 
men Coal Carbonized. per age | Carbon Gasified Remarks, 
No. | Hour PSRs tT, Sd a IC) oe 
at 10 6s if hae 2 3 4 5 Cent. Hour. 
N.T.P. | Mins. | Mins.| Hr. | Hrs. | Hrs. | Hrs. | Hrs. | Hrs, | CO. 
| —— | 
24 \(Charcoal) . . . .| 4°96 | 81°5 | 77°8 | 73 8 | 70°8 | 6t'2| «. | «+ | 73°6| 3°09 | 1°55 |Commercial sample 
25 |New Hucknall(Notts.)) 5°05 | 67°7 | 64°2 | 56°2 | 49°09 | 46°5 | 37°5 | 35°5 | ++ | 47°5 3°46 | 0°87 |Lab. retort 
18] 4, % 4°85 | 52°8 | 52°5 | 48°3 | 43°9 | 39°3 | 34°3 | 30°4 | 30°4 | 39:0 | 3°14 0°63 30 Ib. retort 
26 |Sharilston Wallsend | | 
| (Yorks.) . . . -.| §°06 14°6 | 14°1 | 13°3 | 12°2 | 13°5 oe 1 ‘es ee 13'6 | 0°39 0°20 |Sample 1 
27 |Sharlston Wallsend | ie 
| (Yormp.) . . »° sj $°Ot 95| 9'0| 86| g1| 101 ee ee oe 9°! | 0 26 o'13 ‘Sample 2 
28 |Holmside (Durham) .| 4°90 | 10°3/| 9°4| 8'2| 8'2| 81] 7°90} 6°9 6°8| 77] 09°53 o’rr (30 lb. retort 
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Fig. 10.—The Reactivity of Different Types of Coke. 


binder which reduced the number of active atoms exposed 
on the surface of the cell walls. 


This view is favoured by the following considerations : 


(a) A porous substance like coke, after covering with 
a graphitic film by heating for a few hours at | 
1000 ° C, has, in some cases, a reactivity as low as | 


lump gr 


aphite. 


(b) The cokes from strongly caking coals which have | 
been gasified showed no preferential gasification | 
of active atoms which would cause a decrease in 


the reactivity, as was observed with charcoal and 


coke from poorly caking coal. 
(c) Sharlston Wallsend cokes were prepared with widely 


during carbonization. 


| 


The reactivity was higher 


the slower the rate of heating, but the differences 
were small, nothing like so marked as those be- 
tween cokes prepared from different coals (see 
Fig. 11 and Table VI.). 


Thus the differences in the reactivities of the cokes pre- 
pared from different coals appear to depend on the nature 
f the material in the cell walls more than on the differ- 


different structures by varying the rate of heating 
| 








ences in the size and number of cells, though this latter 
factor is not negligible. 

A reduction in the amount of binder in a coke is ap- 
parently accompanied by an increase in reactivity. This 
might explain why some large-scale works have found 
that blending non-caking coal with a caking coal ‘before 
carbonization gives a coke with a higher reactivity than 
that from the caking coal alone. We are making further 
tests on this point. 
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Fig. 11.—The Influence of the Rate of Heating during Carbonization on 
the Reactivity of the Sharlston Wallsend Coke, 


It may be expected that partial oxidation of the coal 
before carbonizing, by modifying its caking properties, 
may also lead to an increase in the reactivity of the 
resulting coke. 

4. ‘‘Na.CO,”’ COKE. 

In the Gas Research Fellowship Report, 1927, atten- 
tion was drawn to the peculiar behaviour of coke prepared 
by carbonizing at 800° C. a mixture of Sharlston Wall- 
send coal with 5 per cent. of its weight of sodium oxide 
added as sodium carbonate (‘‘ Carb. Na.CO, ”’ coke). It 
was shown in Part III.b of that report that the reactivity 
towards carbon dioxide of this coke, unlike that of the 


Taste VI.—The Influence of the Rate of Heating During Carbonization on the Reactivity of the Sharlston 
Wallsend Coke. 
Coke carbonized at goo° C. 
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Reactivity determined at 950° C. 












































Ti CO in Products, Per Cent. | 
mene Rate ot 
Reach id Passing ] | Total | Grams 
tontsian CO,zin | Time of Sampling. | | Grams | Carbon | R k 
iene Litres per ipidpousiiiiatabaneii Average | Carbon } Gasified | emarks. 
ture of arae ot | | |Per Cent.| Gasified. | per Hour. 
goo’ C. ater ee -_ 2: 2 oe a a, oo 5 oO. | 
Mins | Mins.| Hr. | Hrs, Hrs. Hrs, Hrs. | Hrs. | 
— —_—— | a | 
| 
13 hrs. 4°86 | 41°4 | 39°8 | 39°6 | 40°7 | 40°3 | 40°1 | 37°5 | 36°4 | 37°4 | 3°23 0°65 | Close structure 
3 hrs. 4°95 | 35°8 | 33°O | 33°3 | 33°6 | 33°0 | 32°5 | 32°6 | 31°2 | 32°9 2°60 0°52 | Open structure 
14 hrs. 4°97 32°6 | 30°6 | 30°8 | 30°3 | 31°5 | 29°4 | 28°8 | 27°2 | 29°7 | 2°30 0°46 Close structure 














782 


coke prepared from coal alone, decreased during gasifica- 
tion. It was shown also, in Section III.c that the pres- 
ence of sodium carbonate in the coke considerably raised 
the temperature at which the coke commenced to react 
strongly with oxygen. 

We have carried out a number of experiments, of too 
varied a nature to be described in detail here, which have 
led to an explanation of these phenomena. ! 

The following are the salient features of the investiga- 
tion of the gasification of ‘* Na,CO, ’’ coke in oxygen. 


(a) Sharlston Wallsend coke prepared at 800° C. with- 
out any addition of sodium carbonate (*‘ pure ’’ coke) 
commenced to react with oxygen at approximately 
4oo° C., but combustion was only rapid at tem- 
peratures above 500° C. 

(b) When tested within one month after carbonization, 
‘‘ Carb. Na,CO, ’’ coke did not react rapidly with 
oxygen until a temperature of 600° C. was reached. 
Slight interaction took place below this tempera- 
ture depending upon the intimacy of the mixture 
of coal and sodium carbonate before carbonization ; 
thus it was more marked when a coarser grade 
of sodium carbonate was used. 

(c) ‘‘Carb. Na,CO,’’ coke which had been stored for 
twelve months exposed to the atmosphere contained 
on its surface an especially active form of carbon 
which commenced to react with oxygen at 300° C., 
but the amount of such active carbon present was 
small and was quickly gasified, the main body of 
the coke commencing to react with the oxygen 
above 500° C. 

(d) A study of the oxygen held by the coke which can 
be liberated as carbon dioxide and carbon mon- 
oxide by heating showed that, whereas the ‘‘ pure ”’ 
coke and a ‘* Carb. NasCO,"’ coke which had been 
stored for a considerable time after carbonization 
gave off considerable quantities of such gases at 
low temperatures, a freshly carbonized ‘‘ Na,CO,”’ 
eoke gave off no gases below 600° C.—i.e., the 
temperature at which the coke commenced to react 
rapidly with oxygen, 

(e) The evolution of gases from the freshly carbonized 
‘*Na:CO,’’ coke, commencing at 600° C., was 
shown to be due to the interaction of the sodium 
carbonate with the carbon, according to the equa- 
tion— 


NaeCOs + C —® NaoO + 2CO. 


On the basis of this evidence the hypothesis is put forward 
that, on heating the coal in the retort with sodium car- 
bonate, the free valencies of the carbon atoms in the sur- 
face of the resulting coke become satisfied with the 
sodium carbonate, and, on cooling down, all the points 
at which the oxygen would be held, or at higher tem- 
peratures, at which reaction would take place, are shielded 
by the absorbed sodium carbonate. On heating to 
600° C., reaction between the carbon and the sodium ear- 
bonate commences, and the bond between them breaks 
down, thus rendering the carbon accessible to the oxygen. 
This bond can also be broken by leaving the coke exposed 
to moist air or by quenching the hot coke with water as 
it comes from the retort. Moisture hydrates the sodium 
carbonate, breaking it way from the carbon, and leading 
to. the formation of small crystals of Na.CO,. 10H.O, 
which give a dusty appearance to the coke, normally of 
a deep black colour. These crystals can be seen under 
the microscope as fine needles. 

The presence of the particularly active form of carbon 
on the surface of a stored ‘‘ Na.CO,’’ coke is due, we 
believe, to the following cause : The carbon atoms which 
adsorb the sodium carbonate when in the retort would, 
if the sodium carbonate had been absent, condense to- 
gether, satisfying to some extent their free valencies. The 
adsorption of sodium carbonate, however, prevents this 
occurring, and, when on cooling down, the sodium car- 
bonate is removed by hydration, at a temperature too low 
for further re-arrangement of the carbon atoms to take 
place, there is left exposed on the surface an especially 
active form of carbon which would not have been present 
if the sodium carbonate had not originally been adsorbed. 
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lhe following is a summary of the investigation of {\i¢ 

behaviour of ‘** Na,CO,’’ coke when gasified in car}on 
dioxide : 

(2) Branson and Cobb (Gas Research Fellowship 
Report, 1927) observed that the reactivity of a coke con- 
taining sodium carbonate decreased during gasification in 
carbon dioxide, this effect being particularly marked jn 
the case of a coke to which the sodium carbonate \. :s 
added after carbonization by boiling with a 10 per cent. 
aqueous solution of sodium carbonate (‘* impregnaicd 
Na:CO, ’’ coke). 

(b) We have tried various methods, without success, ‘o 
revivify the ‘‘ impregnated Na:CO,"’ coke after the re- 
activity had decreased during partial gasification. Oxi- 
dizing and reducing agents—e.g., oxygen, hydrogen, 
and steam—have been passed over the coke without in- 
fluence. 

(c) Extraction of the coke with water before and after 
gasification indicated that the decrease in reactivity was 
not due to the sodium carbonate leaving the coke. 

(d) Examination of the coke under the microscope 
showed that a change in the coarse structure of the coke 
was not the cause of the decrease in reactivity, though it 
was noticed that the distribution of the sodium carbonate 
over the coke was more uniform before than after gasifi- 
cation. The sodium carbonate appeared to have collected 
together during gasification into small globules. 

(e) Re-impregnation of the ‘‘ impregnated Na.CO, ”’ 
coke with sodium carbonate after the reactivity had fallen 
off did not lead to a restoration of the initial reactivity, 
and it was noticed that it was difficult to cover the coke 
by re-impregnation with so even a deposit of sodium car- 
bonate as was obtained by the first impregnation. 

(f) A Sharlston Wallsend coke which was impregnated 
with sodium carbonate, after a graphitic film had been 
formed on its surface by heating 5 hours at 1000° C., had 
a reactivity lower than that of the coke impregnated with- 
out a preliminary heat treatment, but the reactivity of the 
preheated impregnated coke was constant during gasifi- 
cation. 

(g) The reactivity of natural Ceylon graphite, after im- 
pregnation with sodium carbonate, was constant, and did 
not decrease during gasification. 


These experiments indicate that a decrease in the re- 
activity of the ‘‘ Na.CO, ”’ coke during gasification is not 
caused by any change in the sodium carbonate, but is 
due to a change in the coke surface. It is believed that 
the decrease is caused by the preferential gasification of 
the most active portions of the coke, leaving a residue 
always more unreactive as gasification proceeds. 

This view is supported by results we obtained in a deter- 
mination of the carbon dioxide, carbon monoxide, carbon, 
equilibrium over an ‘‘ impregnated Na:CO, ’’ coke, before 
and after gasification. Before gasification the percentage 
of carbon dioxide in the gases at equilibrium was found 
to be 7 per cent., and after gasification 9'1 per cent., show- 
ing that the gasification had removed the most active 
carbon with the largest energy content. 

In the case of the ‘‘ impregnated Na.CO, ”’ coke, as the 
most active carbon is removed from the surface, the 
affinity between the sodium carbonate and the coke sur- 
face, which has been discussed above, decreases. As a 
result the sodium carbonate collects together into small 
globules, and its catalytic effect is reduced, because of the 
diminution in its degree of contact with the coke surface. 
This explains why the reactivity of the ‘ impregnated 
Na.CO, ”’ coke decreases more markedly than that of the 
“Carb. Na:CO,,’’ coke in which the sodium carbonate 
is distributed homogeneously. 

It has been noticed in Section 2 of this report that the 
reactivity of the Sharlston Wallsend coke is constant 
during gasification when sodium carbonate is absent, in- 
dicating that no preferential gasification of active atoms 
takes place as when sodium carbonate is present. We 
believe that this behaviour, which is characteristic of cokes 
from strongly caking coals, is due to the binder present 
in such cokes in considerable quantity, continually tending 
to graphitize on the surface during gasification at high 
temperatures. Consequently, active atoms are not ex- 
posed on the surface. In the presence of sodium car- 


(Continued on p, 811). 
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THE DISPOSAL OF LIQUOR EFFLUENTS FROM GAS-WORKS. 


THIRD REPORT OF THE LIQUOR EFFLUENTS SUB-COMMITTEE OF THE GENERAL 
RESEARCH COMMITTEE. 


Liguor EFFLUENTS RESEARCH SUB-COMMITTEE. 
Chairman: Mr. Chas. F. Botley, M.Inst.C.E. 
Members: Dr. T. Lewis Bailey, F.1.C., Dr. H. T. 

Calvert, M.B.E., F.1.C., Dr. A. Parker, F.1.C., Mr. W. 
E. Price, Dr. E. W. Smith, F.1.C., Mr. J. Wilkinson, 
O.B.E., Professor J. W. Cobb, C.B.E., B.Sc., F.1.C. 
(Honorary Secretary). Messrs. P. N. Langford and F. 


Lee were co-opted for the periods of research work at 


Coventry and Hinckley. 
Research Chemist: A. C. 
A.I.C. 
Research Assistant: W. Etheridge, B.Sc. 


Monkhouse, Ph.D., B.Sc., 


GENERAL INTRODUCTION BY PROFESSOR COBB. 


The Sub-Committee has continued its work during the 
past twelve months under the Chairmanship of Mr. C. F. 
Botley. It has, however, experienced a loss in the resigna- 
tion of Dr. Parker as Deputy Secretary, consequent upon 


his taking up a post as Assistant Director of Water Pollu- | 
tion Research with the Department of Scientific and In- | 


dustrial Research. The Committee would like to express 
its thanks for the excellent work which Dr. Parker has 
carried through on its behalf from the time that it came 
into being. 

In order to deal with the important and urgent question 
of the position of the gas industry in regard to ammonia 
production and disposal, which was submitted to this Sub- 
Committee for its consideration, the Council of the Institu- 
tion has appointed a separate Ammonia Sub-Committee, 
with Mr. C. F. Botley as Chairman. 

The experimental work of the Effluents Sub-Committee 
during the year has been carried out at Hinckley and 
Coventry. Through the kindness of Mr. Lee and his Com- 
mittee, and with valuable assistance from Mr. |. 
ston, further experiments have been made at the Hinckley 
Gas-Works on the conditions of deposition and separation 
of tar and liquor in the plant as influencing the proportion 
of harmful constituents in the liquor effluent. Results had 


already been obtained, and were given in the Second Re- | 


port, showing how a tar extractor consisting of a restricted 


gas main in which a finely divided spray of liquor under | 


pressure impinged on the gas stream, could be utilized 
in order to increase the volume of the tar deposited in the 
retort house, so diminishing the higher tar acids—the 
colour producing bodies—in the liquor. These experiments 
were continued, and a further application of the same 
principle was obtained by lagging the tar extractor and 
heating the circulating liquor with a closed steam coil 
in order to prevent as far as possible all condensation of 
liquor with the tar, and so minimize the contact of hot 
tar and liquor which is responsible for the solution of the 
higher tar acids of the tar in the liquor. The tar extractor 
was easily manipulated, required little supervision, and 
was low in running costs. The results obtained were 
promising and pointed to the possibility of obtaining still 
greater reduction in the higher tar acid content if a larger 
quantity of tar could be deposited from the hot gas before 
the condensation of liquor occurred. It was believed that 
the electrostatic method of removing the finely divided 
particles of tar fog offered a means of attaining this end, 
and through the kindness of Messrs. Lodge Cottrell, Ltd., 
here gratefully acknowledged, an electrostatic tar precipi- 
tator was installed in a new setting of continuous vertical 
retorts at the Hinckley Gas-Works. This apparatus has 
now been under trial for some months and the results are 
reported in detail by Dr. Monkhouse in the following text 
f the report, prefaced by a summary more convenient for 
rapid consultation. It was shown that the apparatus was 
highly efficient as a tar separator, reducing the higher tar 
acids in the liquor to a comparatively small amount. The 
liquor, therefore, was much paler in colour, but as stated 
and explained in the Report, its total oxygen absorption 
and content of monohydric phenol were both increased. 
Observations have also been made upon the new setting 


Gray- 


of vertical retorts, making clear that the lower oxygen 
content of the crude gas from the setting causes a diminu- 
tion in the quantities of thiosulphate and thiocyanate in 
the condensed liquors. 

The installation and maturing of the percolating filter 
beds at the Foleshill Gas-Works, Coventry, were described 
in the Second Report, and with the co-operation of Mr. 
Langford, Gas Engineer of Coventry, and the assistance 
of Mr. Aveline, the Chemical Plant Superintendent, it has 
now been possible to make some systematic tests on this 
method of purifying liquor effluent. From August, 1928, 
the whole of the spent liquor, including devil liquor, made 
at the Foleshill Gas-Works, has been treated on the beds, 
the purified effluent being then pumped to the sewers. 
There has been some trouble from exceptionally severe 
weather conditions, but the average purifying efficiency 
was high. Reference must again be made to the text of 
the report for detail. 

In addition to the experimental work mentioned above, 
the Sub-Committee has been called upon to deal with 
numerous inquiries from Gas Engineers in different parts 
of the country respecting their difficulties with effluents, 
some of the inquiries being made directly and some through 
the National Gas Council. They have been dealt with 
mainly by the Chairman, Mr. Botley, in consultation with. 
the Honorary Secretary and Dr. Monkhouse. It may be 
repeated here that a considerable proportion of the in- 
quiries could be answered at once by reference to Dr. 
Parker's contribution to the: First Report, entitled ‘‘ Dis- 
posal of Liquor Effluents from Gas-Works,’’ or to the two 
reports already issued. 

From one works, the suggestion of evaporating the 
devil liquor by trickling over the bars of step grate fur- 
naces has been reported as having been tried and proved 
effective. The suitability of the materials used in the con- 
struction of balancing tanks and pipes for spent liquor 
was the subject of inquiry. Advice has been given of a 
technical nature in connection with the terms of agreement 
between a local authority and a gas-works. Complaints 
have been reported from certain works where the spent 
liquor is admitted to the sewers. Recommendations based 
largely on the conclusions of previous reports have been 
made, and where necessary, samples of the liquors have 
been taken for analysis. 

A considerable amount of extra work was thrown upon 
the shoulders of Dr. Monkhouse by the resignation of Dr. 
Parker, and it has been found necessary, in order to secure 
the continuous attention and testing which the experi- 
mental work at Hinckley and Coventry requires, to provide 
him with some help. Mr. W. Etheridge, B.Sc. (Leeds), 
has been appointed temporary Research Assistant for the 
purpose. 


SUMMARY. 


One of the main lines of investigation, as described in 
the Second Report on the Disposal of Liquor Effluents, 
was that previously suggested by the Chief Inspector of 
Alkali Works in his Reports, viz., the reduction of the 
higher tar acid content of the liquor by the removal of 
the heavier tar at a temperature above the dew point of 
the gas before condensation of liquor commenced, and 
the separate storage of tar and liquor. Experiments were 
described using a tar extractor installed in the hot foul 
gas main before the retort house governor. It consisted 


| of a restricted gas main in which a finely divided spray 


of liquor at 50 Ibs. per sq. in. impinged on the gas stream. 
By this means the volume of the tar (calculated water- 
free) deposited in the retort house was increased from 
4°7 to 11°6 galls. per ton of coal. The higher tar acids 
—the colour producing bodies—in the liquor were reduced 
(see Table A). Liquor was, however, condensed with the 
tar, and to prevent this condensation the retort seal pots 
and foul main to the tar extractor were lagged and a 
closed steam coil was used to heat the circulating liquor. 
In this report the results of experiments under these con- 
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ditions are described. The tar condensed in the retort 
house was 12°6 galls. per ton, or 82 ver cent. of the total 
tar condensed up to the exhauster. There was no increase 
in the volume of circulating liquor; this liquor had a free 
ammonia content of 0°161 gm.” and a fixed ammonia con- 
tent of 7°591 gms.* per 100 cc. Its content of ammonium 
chloride was 22°4 gms." per 100 cc., but no signs of salting 
out in the gas mains and seal pots were observed. A 
similar reduction in higher tar acid content to that already 
noted in the Second Report was obtained in the liquor 
condensed in the main-retort house to water tube con- 
densers. Some difficulty was experienced with emulsions 
in the tar and liquor well, but these were overcome by 
careful settling. ‘The tar extractor was easily manipulated, 
required little supervision, and was low in running costs. 
Lagging of the foul main and heating of the circulating 
liquor was necessary to prevent condensation of liquor. 

The results obtained indicated that further reductions in 
the higher tar acid content could be obtained if a larger 
quantity of tar could be deposited from the hot gas before 
the condensation of liquor. For this purpose and through 
the kindness of Messrs. Lodge-Cottrell, Ltd., an electro- 
static tar precipitator was installed in the new setting of 
vertical retorts at the Hinckley Gas-Works. Observations 
were made of the quantities and compositions of the tars 
and liquors condensed with and without the tar precipita- 
tor in operation., These new settings are similar in design 
to those previously described, and a similar system of 
circulation of fixed ammonia liquor to sprays in the foul 
main is adopted. The tar condensed in the retort house 
flows by gravity to an overhead tar tank. The tar pre- 
cipitator consists of a cylindrical chamber: containing 
twelve tubes, down the centre of each of which is sus- 
pended a wire electrode. ‘The gas passes to the bottom 
of the chamber, up through the tubes, and then re-enters 
the foul main. Uni-directional high tension electric cur- 
rent at approximately 50,000 volts is supplied to the wires; 
ihe tubes and chamber are earthed. 

Experiments without the precipitator at work showed 
that 6°7 galls. of tar (calculated water-free) per ton of 
coal carbonized were deposited in the retort house, or 39 
per cent. of the total tar condensed up to the exhauster. 
The liquor condensed in the gas main-retort house to 
air condensers contained as previously the largest propor. 
tion of higher tar acids, 145 gms. of oxygen absorbed per 
100,000 cc. (burette test) and a difference figure of 709 
parts of oxygen absorbed per 100,000. 

Preliminary experiments with the precipitator showed 
that the heating of the insulator side boxes of the precipi- 
tator was essential; owing to there being no flow of gas 
through them they were lower in temperature than the 
main chamber. Steam coils were inserted and the con- 
densation of liquor with consequent leakage of electric 
current was prevented. With the sprays in the foul main 
in operation, although the tar fog was removed from the 
gas, the tar leaving the retort house had a liquor content 
of 23°5 per cent. In order to reduce this high liquor con- 
tent, the sprays, instead of being run continuously, were 
run for a short period only each day and the temperature 
of the gas in the foul main was increased to keep it above 
dew point. By these means the liquor in the tar flowing 
from the retort house was reduced to 14 per cent. A series 
of measurements was carried out under these conditions. 
The tar (calculated water-free) condensed in the precipi- 
tator was 16'1 galls. per ton of coal carbonized, or 91°5 
per cent. of the total tar condensed up to the exhauster. 
The electrostatic tar precipitator is only capable of remov- 
ing tar from the gas, which is in the form of droplets or 
fog, and not tar, which is present in the form of vapour. 
The tar condensed at subsequent points in the condensing 
system was in the form of an oil lighter than water. 
There were no emulsions of tar and liquor at any point. 
The liquor condensed in the main between the retort house 
and the air condensers, which had peviously been rich in 
higher tar acids, had only a higher tar acid content equiva- 
lent to 20 gms. of oxygen absorbed per 100,000 cc. (burette 
test) and a difference figure of 125 parts of oxygen ab- 
sorbed per 100,000. A slight improvement also occurred 
at the subsequent points of condensation. The liquors 
condensed were pale yellow in colour and showed only 
slight darkening on exposure to air. 

In order to compare the different experiments made, the 
results have been collected showing the change in com- 


* ‘Grams per 100 cc. "’ is approximately equivalent to ‘* per cent.’’ 





position of the liquors with special reference to the higher 














tar acids and monohydric phenols. (Table A.) 
TaB_Le A. 
I.—Ligquors Condensed in Main. Retort House to Air Condens 
Without With Without Wit 
Tar Tar Pre- = Tar Pr 
—_— Extractor. Extractor.| cipitator. | cipitat 
| oid Old | | New Ne 
| Settings. Settings. | Settings. | Settir 
| — —_ 
Higher tar acids, grams O, per 
100,000 cc. (burette test) 120 109 145 | 2 
‘* Difference figure’’ oxygen 
absorption, parts per 100,000 | 541 320 709 125 
Phenols, grams per 100cc. . | 0°310 © 389 | 0°342 | 0°742 
Total oxygen absorption (4hbr., | 
27° C.), parts per 100,000 . | 1312 1072 | 1408 | = 1481 





I].—Average Compositions of Liquor Condensed from the Retort 
House to the Exhauster. 














. . | | 
am fae Without | With 
| Extractor. | Extractor. | 14% Pre- oe Sve 
—_—_—- | Old Old —* | —" 
| Settings Settings | . “© re oll 
| (Average). | (Average) Settings. Settings. 
Higher tar acids, grams Oy per | 
100,000 cc. (burette test) . | 65 49 «| 94 Ir 
‘* Difference figure’’ oxygen | 
absorption, parts per 100,000 | 238 159 408 | 113 
Phenols, grams per 100 cc. | 0342 0° 388 0° 403 | 0°731 
Total oxygen absorption (4hr., | 
27° C.), parts per 100,000 . | 971 | 970 11g9t | 1450 





The results obtained indicate that the satisfactory re- 
moval of the heavy tar before the condensation of liquor 
by means of a Lodge-Cottrell electrostatic tar precipitator 
reduces the higher tar acids—the colour producing bodies 
—in the liquor to a comparatively small amount. The 
monohydric phenol content of the liquor, however, is in- 
creased as is also the total oxygen absorption value. This 
increase of monohydric phenols in the average composition 
of the liquors condensed between the retort house and ex- 
hauster from 0°403 to 0°731 gm. of C.sH;OH per 100 ce. is 
due to the tar having previously acted as a partial solvent 
of the phenol when it was condensed along with the liquor 
in the absence of the tar precipitator. Thus by shaking 
a liquor containing a high phenol content with tar con- 
densed in the retort house the phenols were reduced from 
0°742 to 0°378 gm. C.H.OH per too cc. and the higher 
tar acids increased from 20 to 137 gms. of oxygen absorbed 
per 100,000 cc., showing there had been a distribution of 
the phenols and higher tar acids between the tar and the 
liquor. 

Running costs of the Lodge-Cottrell tar precipitator 
have been prepared for the special and experimental con- 
ditions in existence at the Hinckley Gas-Works, and the 
cost (without interest and depreciation) is o'1sd. 
per tooo c.ft. of gas treated. The main item of cost is 
power, but this would be reduced by at least 50 per cent. 
in works where electrical power is available. 

It has already been shown that washing the gas with 
large volumes of ammonia liquor in apparatus such as 
tower scrubbers should be avoided if a deduction in the 
thiocyanate content of the final liquor is desired. By an 
alteration in the method of washing it was found possible 
to increase the cyanide content of the gas entering the 
purifiers from 2 to 40 grains of HCN per 100 c.ft. In 
this Report, owing to the lower content of oxygen in the 
crude gas leaving the retort house, it has been found 
possible to compare the average thiosulphate and _ thio- 
cyanate contents with those obtained with the old settings. 
The oxygen was reduced from 1°2 to o’5 per cent., and a 
decrease occurred in the thiosulphate content from o°048 
to o'024 gm. S. per 100 cc., and in the thiocyanate from 
o°099 to 0'037 gm. of CNS per too ce. By reducing the 
amount of oxygen in the crude gas the quantities of thio- 
sulphate and thiocyanate in the condensed liquor have been 
reduced. 

The maturing of the percolating filter beds at the Foles- 
hill Gas-Works, Coventry, was described in the Second 
Report of this Committee using mixtures of town sewage 
with increasing proportions of spent liquor. From August, 
1928, the whole of the spent liquor, including devil liquor, 
made at the Foleshill Gas-Works has been treated on th« 
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beds. One part of spent liquor is ‘diluted -with twenty- 
three parts of purified effluent and fed to the beds by 
rotating sprinklers. The purified effluent is pumped to 
the Sewers. In the first period of twelve weeks, 3 
million galls. of spent liquor, with an average oxygen 
absorption value of 890 parts per 100,000, were treated. 
The average oxygen absorption value of the effluent ad- 
mitted to the sewers was 62 parts per 100,000, 1.¢., an 
average purification efficiency of 93 per cent. The colour 
of the effluent was dark brown, and analyses of the feed 
and effluent liquors showed that the efficiency of purifica- 
tion of thiocyanate was lower than that of the monohydric 
phenols, in the proportion of 1 to 2. After a stoppage of 


Although the volume of tar deposited in the retort house 
had been increased, liquor was condensed.at this point 
to the extent of 4°4 galls. per ton. “To prevent.this con- 
densation, the retort seal-pots and foul main to the tar 
extractor were covered with lagging, 2 in. thick, and a 
closed steam coil was inserted in the secondary separator 
to heat the circulating liquor. The heating was adjusted 
so that there was no gain or loss in the volume of circu- 
lating liquor. A series 6f measurements were made under 
these conditions with the annular air condensers by- 
passed. The results of these experiments, together with 
the analyses of the liquors, are given in Tables I., II., and 
III. 





one month for repairs to sulphate plant, cleaning of tanks, 
&c., the treatment of spent liquor was. recommenced. In 
a period of seventeen weeks, 3°17 million galls. of spent 
liquor, with an average oxygen absorption value of 1050 


TaBLe 1I.—Conditions of Operation of Plant. 
Old Settings with Tar Extractor. 


Weight of coal carbonized perday,toms ... . 26 
parts per 100,000, were treated. The average oxygen Staveley, 
absorption value of the effluent admitted to the sewers Type of coal {peat 

e . 
was 145 parts per 100,000, 7.¢., an average purification Retorts is operation. A 


Make of gas per ton as charged, c. ft. 16,370 


efficiency of 86 per cent. In this period, during severe } sb nen 
‘; Calorific value of gas (gross), B.Th.U. per c.ft. oo «© iS 480 


weather conditions, the bacteria beds were unworkable for 


Zs ° ° : Average combustion chamber temperatures, ° C. » 1340 
three weeks owing to the formation of ice on the beds. Tegeperntnseat onearer bottom of combustion chambers, 
The treatment of spent liquor on the beds is being con- “ °c. aa Saas _ a 1000 
“sane ae eam to retor s, gauge ‘pressure s. per sd. SEB SOF 25 
tinue d and observations made. ; é Sustain tn det mnten tis ; inet 
rhe cost as reported by Mr. Langford during one year’s Oxygen in crude gas (inlet condensers), percent. . . . 1°6 
working showed the running costs to be £828 per annum, ee ~ ‘ 
or 10s. gd. per ton of sulphate of ammonia made, and ane 8 ee Sue Se ri 
£2368 per annum,.or 30s. 7d. per ton of sulphate made, tates water gar egrets we PP ah eee ahi 
oF a] ; . . sate Outlet water tube condenser . ..... + 56 + 55 
if allowance is made for interest and depreciation. Circulating Sonee— 
ee TAT u — = . Primary separator . . Sine wus te Aes 140 
EXAMINATION OF METHODS OF IMPROVING - : Secondary separator (at pump) . 151 
a . sun r . Li lated to foul id t t to 
THE COMPOSITION OF AMMONIA LIQUOR. po ae oe eres eae oe x trac n eb 
Hicuer Tar Acips Pressure at sprays of tar extractor, Ibs. ‘per sq. eg ie: 50 


1. Tar Extraction by Liquor Sprays.-—In the Second 
Report of the Liquor Effluents Committee,* one of the 
problems investigated at the Hinckley Gas-Works was 
the effect on the composition of the ammonia liquor of 


TaBLeE II.—Volumes of Tar and Liquor Condensed. 


Gallons per Ton of Coal. 

















: T 
the removal of tar from the gas before condensation of nich Liquor (Calculated 
liquor. A tar extractor was installed in the hot foul gas Water Pres. 
main before the retort house governor, and consisted Of | Retort-house main and tar extractor . ot ae" 
a restricted gas main in which a finely divided spray of | Main—retort house to water tube condenser 5°3 1"4 
liquor impinged on the gas stream. This was followed | Main—near water tube condenser. . . . . 7 “ 

2 s é Water tube condenser 9g! o'2 
by a cylindrical expansion chamber for the removal of | Main—water tube condenser to exhauster 18 005 
deposited tar and liquor. Using two liquor sprays at a aes ‘ 
pressure of 50 Ibs. per sq. in. increased the volume of tar adie 134 





(calculated water-free) deposited in the retort house from | —————————— ae a 5 aero te 
477 to 11°6 galls. per ton of coal. The higher tar acids 
—the colour preducing: bodies—in the liquor were reduced; 
the diminution in the ‘‘ difference ’’ figure of the oxygen 
absorption value was, for the liquor deposited in the mains 
between the retort house and the annular air condensers, 
from 541 parts to 320 parts per 100,000, and for the com- 
bined liquors condensed at the different points from 240 
to 150 parts per 100,000. 


The tar (calculated water-free) condensed in the retort 
house was 12°6 galls. per ton, or 82 per cent. of the total 
tar condensed up to the exhauster. This is rather higher 
than the figure previously obtained of 11°6 galls., but in 
this case 620 galls. of liquor were circulated to the sprays 
in the foul main and tar extractor as compared with 394 
galls. per ton.of coal in the previous test. In Table II. 
the volume of liquor condensed is shown as 0o'6 gall. 
per ton, but this is due to the dry tar volume being tabu- 








* Second Report Liquor Effluents Committee, pp. 16-21. 


TABLE III.—Volumes and Compositions of Liquors Condensed. 
Old Settings with Tar Extractor. 

















Liquor Circulated to 5 sa Gondons — Liquor Condensed one Cnet ie 
— Foul Main Sprays to Water Tube in Water Tube Condenser te 
and Tar Extractor. Condenser. Condenser. Bzhauster, 
Volame of ‘liquor per ton of coal carbonized. oe er ans 620 5°3 g'I 1°8 
Twaddell, ip same Ns: Odes Cheah 15‘0 2°5 7°0° : 
Colour... [ee 2 -» aoe et eee Reddish brown Amber Yellow Yellow 
Oz., strength... * elath & 35°7 3°9 13°4 3°4 
Composition, grams per ‘100 cc. _ 
free ces + * Be oF me Leow o*161 0°391 2°775 o'591 
Bea a ee et ee ee 7°59! 0°455 0'136 0'157 
total . . wise hd. jahle 7°752 0° 846 2°911 0'748 
Cyanide calculated as HCN . ore fH © 006 o'Oo10 0'037 o'O14 
Sulphide 9° » HS nana a U6 0'013 0°065 0°526 o'r 
Thiosulphate ,, oe ate! VLA ORG isTQ O'131 0'058 0°035 0'035 
Thiocyanate ,, de SONS -6-<:6 0°533 0'178 O'124 o'rIg 
Phenols os oo Geli. 0°155 0° 425 0°379 0° 467 
Higher tar acids—oxygen absorbed, grams per 100, (000 cc. 150 119 22 46 
Oxygen absorbed (4 hr., 27° C. ) — = 100,000— - 
Equivalent to phenols’. os penton 276 757 675 831 
= ee Se Pe ae 441 147 103 98 
be », thiosulphate . . * ty te lee 112 50 30 30 
9 »» other bodies (by difference) 1067 (1329) 366 (481) 56 (63) 141 (252) 
Total 1896 (2158) 1320 (1435) 864 (871) 1100 (1211) 














Nore.—The figures in brackets refer to the oxygen absorption value determined by the method described in 64th Alk. Report, p. 24. The 
main figure is determined by the method in 6oth Alk. Report, p. 33, for purposes of comparison with previous reports. 
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PIG. 1.—GENERAL ARRANGEMENT OF THE INSTALLATION AT THE HINCKLEY GAS-WORKS, 


lated, there was actually no increase in the volume of 
circulating liquor. This liquor had a free ammonia content 
of o°161 gm. and a fixed ammonia content of 7°591 gms. 
per 100 cc. No signs of deposition of ammonium chloride 
were observed, the chloride content of the liquor being 
22'4 gms. per roo cc.* The oxygen absorption value was 
1896 parts per 100,000 and the difference figure 1067, 
indicating considerable quantities of higher tar acids, 
which gave a deep reddish brown colour to the liquor on 
exposure to air. The liquor condensed in the main be- 
tween the retort house and the water tube condensers 
had a higher tar acid figure of 119 gms. of onggen absorbed 
per 100,000 cc. (burette test) and a difference figure of 366 
parts of oxygen absorbed per 100,000. This is in agree- 
ment with the figures of 109 and 320 respectively obtained 
in the Second Report, showing a reduction in the higher 
tar acid content as compared with the analyses obtained 
prior to the installation of a tar extractor. Although an 
expansion chamber is provided, there is no doubt that 
some liquor is carried forward in the gas as liquor fog, 
as is indicated by the fixed ammonia content of the liquor 
at this point, which would tend to increase the higher 
tar acids present. 

The average composition of the liquors condensed from 
the retort house to the exhauster is given in Table IV. 


Taste 1V.—Average Composition of Liquors Condensed 
from the Retort House to the Exhauster. 


Composition, grams per 100 cc.— 


Cyanide, calculated as HCN ° © 026 
Thiosulphate Tivtsin seite:ch ser lvenienie tae 
Thiocyanate ae ree 
Phenols es C,H;OH . « « Cee 
Higher tar acids, grams O, per 100,000 cc. ». hace 56 
Oxygen absorbed (4 hr., 27° C.), parts wah 100, 900 — 
Equivalent to thiosulphate . . . erie 36 
oe thiocyamate . . +». + + «© « e 116 
oe phenols . eee his 724 
°° other bodies (by diff. ) 167 ( 220) 


1043 (1096) 


The lagging of the mains and the heating of the circu- 
lating liquor has resulted in the prevention of condensation 
of liquor in the retort house, so that the only liquors flow- 
ing to the storage well are from subseque nt points in the 
condensing system. The tar separated in the retort house 
is pumped direct to the tar sales tank and does not come 
in contact with the liquor. 

Conclusions. —A tar extractor consisting of a 4 
spray delivering liquor at a pressure of 50 Ibs. per sq. 
installed in the foul gas main before the retort hisioes 
governor, is capable of removing 80 per cent. of the tar 
from the gas. The plant is easily manipulated, requires 
little supervision, and is low in running costs. Lagging 
of the foul main and heating of the circulating liquor is 
necessary to prevent condensation of liquor. The hot 
fixed ammonia liquor can, as the strength increases, be 
withdrawn from the system for the recovery of ammonium 


* “Gram per 100 ce.” is approximately equivalent to ‘* rer cent."’ 





chloride. By thus condensing the tar and keeping it 
separate from the liquor, a reduction in the higher tar 
acid content of the ammonia liquor is obtained. Some 
difficulty was experienced with tar and liquor emulsions 
in the tar and liquor well, but by allowing time for settling 
this was obviated. 

The results obtained indicated that further reductions in 
the higher tar acid content could be obtained if a larger 
quantity of tar could be deposited from the hot gas before 
the condensation of liquor. Experiments were made, 
using an electrostatic tar precipitator, with this object in 
view. 

. Electrostatic Tar Precipitation.—A tar precipitator, 
designed by Messrs. Lodge-Cottrell, Ltd., was installed 
in a new setting of continuous vertical ‘retorts at the 
Hinckley Gas-Works. Observations were made of the 
quantities and compositions of the tars and liquors con- 
densed, both with and without the tar precipitator in 
operation, and these results compared with those pre- 
viously described. 

The Installation at Hinckley.—The new settings consist 
of three settings of continuous vertical retorts erected in 
1928. Each setting comprises four 5-ton retorts, com- 
plete with producer and regenerator of the standard type. 
The plan of the works is shown in Fig. 1, which gives 
the positions of the condensing plant, together with details 
of the circulation or removal of the condensed liquors. 

The tar and liquor from the retort seal pots flow to a 
rectangular tank (Fig. 2), 5 ft. cube, where a primary 
separation of tar and liquor takes place. The liquor flows 
over an adjustable circular weir into a 3 in. pipe and 
thence to a secondary separator. The tar overflows at 
a fixed weir into a 6 in. pipe and flows direct by gravity 
to an overhead tar sales tank. The secondary separator 
consists of a cylindrical tank, 5 ft. diameter, and 13 ft. 
high, with a midfeather extending for a distance of 7 ft. 
to prevent the short-circuiting of the inflowing and out- 
flowing liquor. The liquor enters halfway up the cylinder 
on one side of the midfeather; and on the other side is 
the feed pipe to the pump which circulates the liquor back 
to the foul main sprays. There are three sprays in the 
horizontal foul main and two near the retort house 
governor. The tar is withdrawn from the bottom of the 
separator to an underground tank from which it is pumped 
to the overhead tar sales tank. Any excess liquor flows 
to the tar and liquor well. The retort house seal pots 
and the foul main up to the tar precipitator are covered 
with lagging 2 in. thick, and a closed steam coil 
is used in the secondary separator so that a continuous 
circulation of hot fixed ammonia liquor is maintained with- 
out condensation of liquor. 

The Lodge-Cottrell Tar Precipitator.—The gas from the 
retorts, after passing through an 18 in. valve, enters the 
tar precipitator (Figs. 2 and 3), consisting of a cylindrical 
chamber 18 ft. high and 3 ft. 6 in. diameter containing 
12 6 in. tubes 12 ft. long, down the centres of which 
are suspended wire electrodes. The gas passes down on 
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the outside of the 6 in. tubes, then up through the tubes 
and re-enters the vertical foul gas main through an 18 in. 
yalve. By the aid of a butterfly valve in the vertical gas 
main the tar precipitator can be by-passed if desired. The 
tar condensed in the precipitator flows into the primary 
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Pig. 2.—Arrangement of the Tar Precipitator. 


tar separator previously described. Unidirectional high 
tension electric current at approximately 50,000 volts is 
led into the precipitator by armoured cable to an oil-filled 
insulator, which is connected through a hollow insulator 
to the main bar. The other end of the bar is supported 














































































































Pig. 3.—Lodge-Cottrell Tar Precipitator. 


on a second insulator. These insulators are in side boxes 
connected to the main body of the precipitator by 12 in. 
op-nings, through which the bar passes. To the bar is 
attached a frame from which hang the twelve wire elec- 





trodes, at the bottom of each of which is a weight. A 
frame holds the weights in position, and when installing 
the precipitator the wire electrodes are adjusted to hang 
centrally down the tubes. The tubes and chamber are 
earthed. An explosion door is fitted to the top of the 
precipitator and connections are made to sweep the side 
boxes of the precipitator with clean gas prior to starting 
up. The lay-out of the electrical plant is shown in Fig. 4. 

A 10 h.p. National gas engine of the vertical type is 
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Pig. 4.—Lay-out of Electrical Plant. 


coupled by belt-drive to a shaft, on which are fixed the 
exciter, the alternator, and the disc rectifier. The low ten- 
sion alternating current at 150 volts is conveyed through 
the switch board to a step up transformer which has a 
ratio of 200 to 80,000. The high tension terminals of the 
transformer are connected to two points near the circum- 
ference of the disc. The disc, Fig. 5, is synchronized with 
the alternating current so that it acts as a switch, the 
positive high tension current passing to earth and the 











Fig. 5.—Disc Rectifier. 


negative connecting by armoured cable to the tar pre- 
cipitator on the charging stage of the setting. The disc 
rectifier and transformer are enclosed in a wire caging 
and arrangements are made so that the opening of the 
door causes the high tension cable to be automatically 
earthed. An overload or short circuit in the system 
causes a trip switch on the switch board to be released 
and a Klaxon horn to sound as a warning. 

Methods of Measurement.—In order to make the neces- 
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Sary measurements of tar and liquor, times of steady | was a stable emulsion of tar and liquor from which it was 


working in the retort house were chosen and conditions 
maintained as uniform as possible. The tar from the pre- 
cipitator was measured in a calibrated tank froin which it 
overflowed into the primary separator. Calibrated tanks 
were used for the measurement of the tar from the primary 
and secondary separators and the different condensates 
in the condensing system. Correction was subsequently 
made for the liquor content of the tar as determined by 
distillation. Samples of the crude gas were analysed for 
oxygen and a record taken of the temperatures of the 
plant and conditions of working. 

Experimental Results.—The first series of measurements 
was made without the tar precipitator in operation. The 
results are shown in Tables V., VI., and VII. The seal 
pots and gas mains were lagged and the circulating liquor 


TABLE V. 
Conditions of Operation of Plant. New Setting without 


| 


| 


| 


impossible to separate a representative sample of liquor 
for analysis. The condensate from the water tube con- 
denser was small in amount, the liquor was 20 oz. strengih 
and the light tar equivalent to o'2 gall. per ton of coal. 
The amount of tar collected in the first Livesey washer 
was small. The analyses of the liquors resemble those 
obtained in the old setting before the installation of a 
tar extractor. The liquor condensed in the gas main 
between the retort house and air condensers contained ihe 
largest proportion of higher tar acids, viz., 145 (burette 
test), and the difference figure for the oxygen absorbed was 
70g. It was also noticed that although the higher tar 
acid content was high, the liquor was rather lighter in 
colour than that previously obtained. This was due to 
there being less oxidation of the higher tar acids due to a 
decreased oxygen content of the crude gas. The average 
compositions of the liquor condensed from the retort 
house to the water tube condenser are given in Table 


VIII. 
TaBLe VIII.—Average Composition of Liquors Condensed fiom 
the Retort House to the Exhauster. 


Composition, grams per 100 cc.— 


Tar Prectpitator. 


Weight of coal carbonized per day, tons 
Type of coal 
Moisture in coal, per cent. 


— see 

{ Staveley, Tinsley, 
Madeley, Nunnery. 

Ss) + ee 2 


Retorts in operation . . 7 Cyanide calculated as HCN 0'020 
Make of gas per ton as charged, C. ft. ° 17,400 Thiosulphate PP ” . 0'037 
Calorific value of gas (gross), B.Th.U. per < c.ft. 475 Thiocyanate ,, » CNS. . 0°041 
Average combustion chamber temperatures, °C. . 1340 Phenols a » CgsH;OH . 0* 403 
Temperature at dampers at bottom of combustion chambers, Higher tar acids, grams O, Per 100,000 . . 94 
°C. oe 1110 Oxygen absorbed (4 hr., 27°C.), _ per 100, ooo— 
Steam to retorts, gauge pressure, ‘Ibs. per sq. in. <. 25 Equivalent to thiosulphate . . oy. 32 
Pressure in foul main, in. Minus 0°15 a », thiocyanate. . + ti 34 
Oxygen in crude gas (inlet annulars), per cent. a oe » » Phenols. . A wa 717 
Temperatures, ° Fahr.— a ,, other bodies (by diff. ) 408 (670) 
Foul main at first bend ° 149 — 
Outlet retort-house governor 139 Total . 1191 (1453) 
a ee , The next series of measurements were made with the 
Inlet water tube condenser . 69 electrostatic tar precipitator in operation. Preliminary 
Outlet water tube condenser My 58 experiments showed that heating of the side boxes was 


Circulating liquor. . 135 
Gas analysis—CO, 2°7, 0; O° ‘6, ‘Calin 1° ‘5. co 17° 7 CH, 210, 
Hy 49°3, Na 7 6. 


essential. Owing to there being no flow of gas through 
these boxes, they were lower in temperature than the 
main chamber, resulting in a condensation of liquor and 


TaBLe VI.—Volumes Tar a iquoy C. nsed. “i : 
umes of Te id Liquor Condensed the short-circuiting of the current down the insulators. A 

Gallons per Ton of Coal. closed steam coil was therefore inserted in each box and 

Ce. Sa ve? Re Ee a small steam ring at the bottom of each insulator. This 














ne oe Pn. Ie was found sufficient to keep the gas above dew point in 

¢ — Free). | order to maintain the voltage required without leakage 
Retort-house main (circulating system) . Minus 04 | 67 of current. x, he method of viernes. | the plant — = 
Main—retest house to air condensers. 75 | 77 follows: ‘‘ Town ’’ gas was admitted to the precipitator 
ieccmeaetitiaiitsacetines ||) Z| se, | thfougll = i-in. pipe connected to one of the r8-in. main 
Water-tube condenser ; ptt Pe and the 18-in. valve on the other main slightly opened. 
Main—water-tube condenser to exhauster 0'4 o'r Gas was also admitted to the side boxes. By this means 
“i . the precipitator was swept clear of air, except the bottom 

— re portion below the tubes, which was cleared by temporarily 





unsealing the tar drain pipe and allowing the gas to blow 
through. After ensuring by gas analysis that the ap- 
paratus was purged, the electric current was switched on 
and adjusted to give the required voltage. The ‘‘ town”’ 
gas supply was then turned off and the main gas stream 
diverted through the precipitator. When it is necessary 
to stop the plant for purposes such as the cleaning of the 
gas engine, the butterfly valve is opened to by-pass the 
precipitator. This precaution is taken to prevent ‘‘ dirty " 


was heated by means of a closed steam coil in the secon- 

dary separator. The amount of tar (calculated water- | 
free) deposited in the retort house was 6°7 galls. per ton 
of coal carbonized, or 39 per cent. of the total tar con- 
densed up to the exhauster. In the main between the 
retort house and the annular air condensers, 7°7 galls. 
of tar were condensed. The condensate from the gas main 
between the air condensers and the water tube condenser | 


TasLe VII.—Volumes and Compositions of Liquors Condensed. 
New Setting without Tar Precipitator. 





























Liquor Circulated — Condensed in| Liquor Condensed | Liquor Condensed 
> to Foul Main Main. Retort House) in Air in Water Tube 
Sprays. to Air C ( Ss. Condenser. 
| —— 
Volume of liquor per ton of coal ig esa og oe 75 10°5 0°6 
Twaddell, degrees : oe ote 5‘0 4°0 2°5 10°0 
Celemr ... « Amber Amber Yellow Amber 
Oz., strength . . 9*1 8°95 5'9 20'0 
Composition, grams per ‘100 cc.— 
\ free ; 0'204 0'501 | 1‘'I22 4°063 
Ammonia - fixed , 1°77 1°428 | 0'153 0° 281 
V total 1°98! 1'929 1°275 4°344 
Cyanide calculated as HCN. 0'006 | o'018 0°02! 0°022 
Sulphide a ae o'o10 0'093 0* 266 0'532 
Thiosulphate ,, ae 0'051 0'056 0°022 0*070 
Thiocyanate ,, » CNS . o'3Ir | 04051 0'027 O'144 
Phenols » ... aleOl . é 0' 362 0"342 0*450 } 0° 338 
Higher tar acids—oxygen absorbed, grams per 100, 000 cc. 150 | 145 59 ee 70 
Oxygen absorbed (4 hr., 27° C. h — - 100,000— 
Equivalent to phenols | 644 | 609 801 602 
os ,, thiocyanate ; 257 | 42 | 22 119 
v" ,,thiosulphate .. Oa ANd 44 48 19 | 60 
- ., other bodies (by diff) . . . . . . | 1109 (1322) | 709 (1038) 202 (418) | 285 (473) 
Total 2054 (2267) 1408 (1737) 1044 (1260) | 1066 (1254) 
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gas passing through the apparatus when the electric cur- 
rent is off and coating the insulators, &c., with tar. 
Preliminary measurements showed that, with the sprays 
in the foul main in operation as previously, although the 
tar fog was removed from the gas, the tar condensing in 
the precipitator contained 29 per cent. of liquor, and after 
s°paration in the primary separator the tar flowing to 
the tar sales tank had a liquor content of 23°5 per cent. 
This was due to the tar precipitator removing liquor fog 
as well as tar fog from the gas. In view of the high 
liquor content of the tar, methods were tried to overcome 
it. The sprays in the foul main instead of being run 
continuously were run for a short period each day, suffi- 
cient to flush the main and make up the loss by evaporation 
in the seal pots. An attempt was also made to raise the 
temperature of the gas by inserting a steam coil in the 
foul main to keep the gas above its dew point. The liquor 
in the tar flowing from the primary separator was by 
this means reduced to 14 per cent. 
The results of a series of measurements under 
conditions are shown in Tables IX., X., and XI. 
TaB_e IX. 
Conditions of Operation of Plant. 
Tar Precipitator. 
Weight of coal carbonized per day, tons . 
(a a ee ee a 1 


these 
The 


New Setting with 


eee 
Madeley, Apedale, 
— Staveley 


Moisture in coal, per cent. 3°0 
Retorts in operation. . — 7 
Make of gas per ton as charged, c.ft. welyols 17,220 
Calorific value of gas (gross), B.Th.U. per c. ft. pee ivs 475 
Average combustion chamber temperatures, ° C. » 1350 
— at ere at bottom of combustion chambers, 
®°C. . 4 1150 

Steam to retorts, gauge pressure ibs. per sq. in. : 124 
Pressure in foul main, in. . : ° | Minus o° 2 
Oxygen in crude gas (inlet annulars), per cent. 0'6 
Temperatures, ° Fahr.— 

Inlet tar precipitator. . . » © + + © «© « + 168 

Guiletear precupieeter 5 ik fh nme) ce 153 

Outlet retort-house pene OS re ee 137 

Inlet air condensers . ee oe Te 13! 

Outlet aircondemsers. ...... 69 

Inlet water tube condenser . 67 

Outlet water tube condenser . 54 

Primary separator. 70 
Gas analysis—CO, 2°2, 0; s° 4s Calin 1° 6, co 15° “ CH, 

21°6, Hy 49° 8, Ng 8'o. 
Input transformer— 

WE ee ee SY Ee tl erg) SAS 150 

Amperage . eriié ae sowie) tage % 9 
Voltage in precipitator (approx. “a + » 50,000 
Velocity of gas through tubes of precipitator, ft. per ‘sec. , 3°5 


TaBLe X.—Volumes of Tar and Liquor Condensed. 


Gallons per Ton of Coal. 


D | 





Tar 
— | Liquor. (Calculated) 
| Water Free,} 

Tar precipitator 26 16'I 
Main—retort house to air condensers if 5°7 o'r 
Annular air condensers . - | 12 6 0'5 
Main—air condensers to water tube condenser 4 1‘o 0°6 
Water tube condenser . 1'0 o*2 
Main—water tube condenser to exhauster . o'4 o'r 

17'6 


| 


tar (calculated water-free) condensed in the precipitator 
was equivalent to 16'1 galls. per ton of coal carbonized, 
or gI°5 per cent. of the total tar condensed to the ex- 
hauster. It may be mentioned at this point that the 
electrostatic tar precipitator is only capable of removing 
tar from the gas which is in the form of droplets or fog 
and not tar which is present in the form of vapour. The 
tar condensed at subsequent points in the condensing 
system was in the form of an oil, lighter than water, and 
floated on the surface of the liquors. The condensate in 
the main between the air condensers and water tube con- 
denser, which previously had been a stable emulsion of 
tar and liquor, now consisted of clear liquor, with a light 
oil on the surface. Less tar was observed in the Livesey 
washers. The liquor condensed in the main between the 
retort house and the air condensers, which had previously 
been rich in higher tar acids, had a higher tar acid con- 
tent equivalent to 20 gms. of oxygen per 100,000 cc. 
(burette test) and a difference figure of 125 parts of oxygen 
absorbed per 100,000. A slight improvement also occurred 
at the subsequent points of condensation. The liquors 
were pale yellow in colour and showed only slight darken- 
ing on exposure to air. The average compositions of the 
liquors condensed from the retort house to the water tube 
condenser are given in Table XII. 


TaBie XI1.—Average Composition of Liquors Condensed from 
the Retort House to the Exhauster. 


Composition, grams per 100 cc.— 


Cyanide calculated as HCN . 0°027 
Thiosulphate ,, ee es o'orr 
Thiocyanate ,, os * CR +. 0°033 
Phenols es » C.sH;OH . , 0'731 
Higher tar acids, grams O, per 100,000 Cc. , : Il 
Oxygen absorbed (4 br., 27° C.), parts bees 100, 000— 
Equivalent to thiosulphate «ha ; 9 
- », thiocyanate 27 
“4 » Phenols. . 1301 
i ,, other bodies (by diff.) (247) 


113 


Total 1450 (1584) 

A noticeable feature in the analyses of the liquors is 
the high monohydric phenol content of all the liquors as 
compared with those previously obtained. The phenols, 
calculated as C.H;OH, have increased from 04 to o'7 gm. 
per 100 cc., with a corresponding increase in the oxygen 
absorption value. Reference is made to this in the section 
on phenols. 

In order to compare the different experiments made, the 
results have been collected together, showing the change 
in composition of the liquors, with special reference to 
the higher tar acids and monohydric phenols. 

The results obtained indicate that the satisfactory re- 
moval of the heavy tars before the condensation of liquor 
by means of a Lodge-Cottrell electrostatic tar precipitator 
reduces the higher tar acids—the colour producing bodies 
—in the liquor to a comparatively small amount. ‘The tar 
condensing at the various points subsequent to the tar 
precipitator is small in quantity, has a density less than 
10, and separates on the surface of the liquor. The mono- 


TABLE XI.—Volumes and Compositions of Liquors Condensed. 


New Setting with Tar Precipitator. 




















- | Liquor Condensed . 
| yay oe Nae rereny Liquor Condensed | ro Main. Air | Liquor Condensed ay ae my 
hs | Houseto Air | Condensers. | Water Tube | "Condenser. | Tube Condenser 
Condensers. | Condenser. to Exhauster. 
Volume of liquor per ton of coal eee, ame. | 5°7 12°6 1'o 1‘o 04 
Twaddell, ~—e : ° 1'5 2°0 7'° II'5 6°5 
Colour .. . owes Yellow Yellow Yellow Yellow Yellow 
Oz., strength . . 0 tee TKO 45 3°0 5'0 | 14°3 21°9 13°4 
Composition, grams per 100 cc.— | 
free << * * | 0'633 1'079 3°109 4°726 2°881 
Ammonia {fixed 0*OI0 0'OI5 0°032 0030 0'026 
total . 0°643 1°094 } 3°14! 4°756 2'907 
Cyanide calculated as HCN ea a Bee 0°029 0028 0'021 °° o’o10 
Sulphide je he i ee 0° 225 © 324 0°620 0'620 0° 665 
Thiosulphate ,, nian er) ae ay eee o0'oI0 0° 010 | o'o19 0'025 0'024 
Thiocyanate ,, a CNS . 0°032 | 0°023 0'088 0°095 0'059 
Phenols ey » CesH#;0H . . 0'742 | 0°75! 0'640 0'535 0'685 
Higher tar a absorbed, grams. er | 
100,000 Ci 20 6 25 10 18 
Oxygen po to (4 hr., 27° C.), parts ‘per | : 
100,000— | 
Equivalent to phenols . Pe, or 1321 1337 1139 952 1219 
éé os thiccyamawe. « 2 5 6 we | 26 19 73 79 49 
- ,, thiosulphate . mee ar 9 | 9 16 21 ar 
a », other bodies (by diff.) re oe 125 (168)| 115 (278) 68 (249) 50 (205) 159 (371) 
PO. 5) 0 Sassy 1481 (1524)| 1480 (1643) 1296 (1477) 1102 (1257) 1448 (1660) 
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hydric phenol content of the liquor, however, is increased, 
as is also the total oxygen absorption value. 

The plant which is running 24 hours a day is supervised 
by the normal gas-works staff. It has been found neces- 
sary, unless for abnormal reasons, to clean the gas engine 
valves once every ten days and at the same time to clean 
the transformer insulators, connections, and rectifying 
disc. 


TaBLe XIII. 
Retort House to Aty Condensers. 


I.—Ligquors Condensed in Main. 








Without With Without With 
ar Tar Tar Pre- | Tar Pre- 
— Extractor. Extractor. cipitator. | cipitator. 
Id Old New | New 
Settings. Settings. Settings. | Settings. 
Higher tar acids, oom O, al 
100,000 Cc. 120 109 145 20 
‘ Difference figure’ « oxygen | 
a4 parts per 100,000 | 54: | 320 709 125 
Phenols, grams per too cc. . o'310 0° 389 0°342 0°742 
Total oxygen absorption (4 hr., 
27° C.), parts per 100,000 . 1312 1072 1408 1481 





I].—A verage Compositions of Liquors Condensed from the Retort 
House to the Exhauster. 








| Without With =| Without With 
| oe E —_ Tar Pre- Tar Pre- 
oe } Old =| een Old ead cipitator. cipitator, 
| Settings | Settings New New 
(Average). | (Average). Settings. Settings. 
— | o_o 
Higher tar acids, grams - asd 
100,000 Cc, 65 49 94 Ir 
* Difference figure ' - oxygen 
absorption, parts per 100, 000 | 238 159 408 113 
Phenols, grams per 100 cc. © 342 0°388 0° 403 0°73! 
Total oxygen absorption (4 hr., 
27° C.), parts per 100,000 . 971 970 11g! 1450 


The running costs for a typical period were as follows : 


Running Costs of Lodge-Cottrell Tar Precipitator. 
Period of Working, 240 Hours. 





£ « 4 
Gas for gas engine, 38,600 c.ft. at 1s. 9d. per 1000 c.ft. 37 6 
od lighting, 2200 oe 90 oJ o 310 
oy RS ia cr ee ee °o7o0 
ee ee en er 015 0 
£413 4 
Coal carbonized . soe sh 425 tons 
Volume of gas treated . + 7:450,000 c.ft. 
Cost perhour. . 4°67d. 
Cost per rooo c.ft. of gas treated o' 15d. 
» ton ofcoal 2 64d. 


- sulphate of ammonia 
(assuming 28 lbs. of sulphate 
pertonofcoal). .. . 178. 7d. 

Note.—Interest and depreciation have not been included. 


It may be mentioned that the Hinckley Gas-Works is 
a 200 million works, and that the capital outlay and run- 
ning costs entailed for works of a larger size would not 
be proportional to the size of the undertaking. Also, 
there was no electrical power available at the Hinckley 
Gas-Works which could be utilized for the purposes re- 
quired, and a separate small gas engine was installed. 

In view of the experimental nature of the plant, the 
efficiency of generation of electricity was low, and an at- 
tempt has been made to correlate the cost figures obtained 
at Hinckley with those in an undertaking where electrical 
power is available. 

Estimated Costs of Power Required in Works where 
suitable Electrical Power is available. 


Power input to the transformer = 150 X 9 X Oo 8 (power 


factor) 
1°08 kilowatts 
Power required to drive disc rectifier 0°75 - 
Total powerrequired. . . . . =1 83 o 
Costatid.perunit. . o « «© 9 8°Sed, 
(Of gas used for gas engine = 3°37d.) 


It has not been found possible, owing to the high stocks 
of tar and liquor in the wells at this period of the year, 
to ascertain the actual improvement which would be ob- 
tained in the final liquor, but as soon as arrangements can 
be made it is intended to take every precaution to obtain 
optimum ‘figures for the final liquor. 

In order to determine the actual removal of tar fog by 
the tar precipitator, experiments were made to determine 
the fog content of the inlet and outlet gas and to compare 





them with the results obtained before the installation. 
Measured volumes of gas were drawn through tarred tubes 
containing cotton wool maintained at the temperature o: 
the gas. These tubes were then dried and weighed. 


Tar Fog. 


Inlet tar precipitator. . 4500 grains per 100 c.ft. 


Outlet retort-house governor— 
Without tar precipitator . 1100 a ie 
With on ai ee Par 2 ue mm 


Thiosulphate and Thiocyanate.—It has already been 
shown that the washing of the gas with large volumes « 
ammonia liquor in apparatus such as tower scrubbei 
should be avoided if a reduction of the thiocyanate con- 
tent of the final liquor is desired. It was shown that by 
an alteration in the method of .washing it was found pos- 
sible to increase the cyanide content of the gas entering 
the purifiers from 2 to 40 grains of HCN per too c. ft. 

The oxygen content of the foul gas from the new settings 
of retorts was considerably less than that prevailing in 
the old settings. The average of the analyses obtained 
of the liquors condensed from the retort house to the ex- 
hauster with the new and old settings was as follows: 





Old New 
es | Settings. | Settings. 
Oxygen in 1 foul gas, percent. . 12 o's 
Thiosulphate calculated as S, grams per 100 ce. 0°048 0'024 
Thiocyanate calculated as CNS, grams per 100 cc. . 0°099 © 037 





It will be seen from these figures that a reduction in 
the amount of oxygen present in the crude gas from the 
retorts causes a diminution in the quantities of thiosul- 
phate and thiocyanate in the condensed liquors. 

Monohydric Phenols.—With the electrical tar precipi- 
tator in opération it was found in every instance that an 
increase had occurred in the percentage of monohydric 
phenols present in the condensed liquors. The average 
composition of the liquors condensed between the retort 
house and the exhauster showed an increase from 0°403 
to o°731 gm. per C.H;OH per 100 cc. It would appear 
that the tar which had previously been condensing with 
the liquor had been acting as a solvent for the phenols. 
To test this, a sample of liquor from the main-retort 
house to air condensers which was high in phenol was 
shaken with a portion of the tar from the retort house. 
The liquor was then separated and analy sed. The results 
obtained were as follows : 


Liquor 
Original after 
—- Liquor. Shaking 
with Tar. 
Phenols calculated as CsHsOH, grams per 100 cc. 0°742 o 378 
Higher tar egal ma: absorbed, aaee int 
100,000 cc... 20 137 





There had thus been a distribution of the phenols and 
the higher tar acids between the tar and the liquor. Some 
of the phenol passed into the tar layer and some of the 
higher tar acids into the liquor laver. It is interesting 
to compare the figures obtained after shaking with tar 
with those obtained when the tar precipitator was not in 
phenol 0°342 gm. per 100 cc., higher tar 


operation, viz., 
acids 145 gm. O, absorbed per 100,000 cc. These two 
figures are of the same order of magnitude and confirm 


the opinion that the rapid removal of the tar from the hot 
gas causes a high phenol content in the liquors condensed 
due to the absence of tar which had previously acted as 
a partial solvent. 


(Work carried out in conjunction with Mr. AvELINg, 


Chemical Works Superintendent.) 








The Bacteria Beds ai the Foleshill Gas-W orks, Coventry.— 
In the previous report a description of the beds was given, 
together with the results of the preliminary «activation 
using mixtures of town sewage with gradually increasing 
proportions of spent liquor. During the summer months 
of 1928 the sulphate plant was not working and the beds 
were treated with diluted sewage. The sulphate plant 
was started on Aug. 13. On the first two days 10,000 
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FIG. 6.—GRAPH OF SPENT LIQUOR PURIFICATION BACTERIA BEDS, COVENTRY GAS-WORKS. 


galls. of spent liquor were fed to the beds per day; this 
was diluted, as previously described, with purified effluent 
to give a feed to the beds of 40,860 galls. per hour, 
equivalent to 122 galls. per cubic yard per day. The 
proportion of spent liquor was increased during the first 
week until the whole of the spent liquor made, together 
with devil liquor, was treated. A summary of the results 
is given in Table XIV. and a graph, Fig. 6, indicates the 
different stages in the working of the beds. 


TaBLE X1IV.—Pertod I, 


“= 14, eres 























Oxygen Absorption (4 hr., 27°C ). 
| _ Gallons of Parts per 100,000, Purification 
Week Spent Liquor | Calculated on 
* Treated Spent Liquor. 
Per Day Spent Effluent Per Cent. 

| Liquor. from Beds. | 

ee - } 
I.y—2 10,704 880 4 10°5 98 8 
1.8 4 15,816 870 19°7 97'°7 
I.5—6 21,888 870 19°5 | 97°8 
1.7 39,600 890 14°8 | 98°3 
2 39,600 900 18°8 97'9 
3 | 42,900 840 26°4 968 
4 45,000 820 26°2 | 96 8 
5 | 46,200 850 33°2 | 96°1 
6 | 46,200 880 40 5 95°4 
7 | 45,000 860 47°5 94°5 
8 44,550 gto 74'8 g1'8 
9 43,450 goo g1 8 89°8 
10 45,000 930 104°6 88'°8 
II 46,200 } 940 1194 87'3 
12 46,200 935 144°9 84°5 


Note.—The small figures denote the day of the week. 


In the first six weeks the oxygen absorption value of 
the effluent from the beds rose from 14 to 41 parts per 
100,000. One part of spent liquor is diluted with 23 
parts of purified effluent so that any increase in the 
efficiency of purification is cumulative, a increase in the 
oxygen absorption of the effluent causing a corresponding 
increase in the oxygen absorption value of the feed. 
Occasional stoppages in the working of the sulphate plant 
occurred and these necessitated stopping the flow of liquor 
to the beds, as is indicated by the breaks in the graph. 
[he oxygen absorption value of the effluent rose from 41 


to 151 at the end of the twelfth week, the efficiency having 
fallen at the end of this period from 98 to 84 per cent., 
calculated on the oxygen absorption of the spent liquor. 

During the period of twelve weeks, 3 million galls. 
of spent liquor, with an average oxygen absorption value 
of 890 parts per 100,000, were treated. The average 
oxygen absorption value of the effluent admitted to the 
sewers was 62 parts per 100,000, 7.¢., an average purifica- 
tion efficiency of 93 per cent. 

An average analysis of the spent liquor treated during 
this period is given in Table XV., and analyses are given 
for typical examples of feed and effluent. It will be noted 

















TaBLE XV.— rite of mane Liquor. 
oe Period I. | Period II, 
Composition, grams per 100 cc,— 

Thiosulphate calculated asS . 0° 083 0°049 
Thiocyanate = CNS. . 0'158 0’ 160 
Phenols a CsH,;OH 0° 207 0'257 
Higher tar acids, Oj absorbed, grams per 100, 000 cc. 61 77 

Oxygen absorbed (4 hr., 27° C. h — - 100,000 — 
Equivalent to phenols . ° 368 457 
a thiocyanate . 131 132 
pe thiosulphate are a 7 42 
y. other bodies (by diff. ). . ewe. oe 320 369 
Total 890 1000 

| 











that the efficiency of purification of the thiocyanate was 
lower than that of the monohydric phenols approximately 
in the proportion of 1 to 2. The colour of the effluent was 
dark brown and readily formed a very stable foam. ‘This 
formation of foam, which at one period was very pro- 
nounced, was overcome by diminishing all rapid falls in 
the effluent channels and admitting it from the channel 
to the storage tank by a chamber going to the bottom of 
the tank. The outflow at the bottom of the chamber was 
regulated so that the level of liquid-at the top was kept 
flush with the channel. This obviated splashing and 
formation of foam. 

From Nov. 2 to Dec. 6, the of 


1928, sulphate 


| ammonia plant was not working, and the various tanks 


were cleaned during this period. The beds were started 


TaBLe XVI. 

















| | 
a Feed | Effluent |Purification| Feed Effluent Purification) Feed Effluent {Purification 
to Beds, | from Beds, | Efficiency.| to Beds. | from Beds. | Efficiency. | to Beds. | from Beds. | Efficiency. 

Composition, grams per 100 cc. Period I. Period lI. Period III, 
Thiocyanate calculated as CNS. 0°0235 0'0196 16'6 0°0431 0°0392 g'! 0° 0486 0° 0463 4°7 
Phenols calculated as CsH;OH . . 0°O175 o'Or!10 37°! 0° 0266 0'0207 22°2 0'0325 0'0286 12°0 
Oxygen absorbed (4 hr., al C.), ‘ 

parts per 100,000. + +  80°6 58'°9 26'°9 147°5 | 125°0 15°3 161'°5 144'5 10°5 

| | 
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again on Dec. 6 and the results obtained are given in 
Table XVI. and Fig. 6. 
Taste XVII.—Period I]. Dec. 6, 1928—April 2, 1929. 


Oxygen Absorption (4 hr., 27° C.). 








Gallons of Parts per 100,000. Purification 
Week Spent Liquor Calculated on 
, Treated Spent Liquor, 
per Day. Spent Effiuent Per Cent, 
Liquor, from Beds, 

T1—4 9,900 990 17°90 98°3 
I.g—+ 21,600 1020 52°9 94°8 
2 40,100 1010 123°7 87°7 

3 41,500 1000 140°0 86 0 
4 39,600 995 181°3 818 
5 39,600 1100 267°7 75°7 

6 39,600 1120 241°8 78°4 
Ji—s 39,600 1100 205°2 81°4 
8.3—7 37,600 1080 150°! 86'1 

9 33,900 1070 125'°8 88°2 
10 35,300 1035 140°3 86°4 
I1.2—-14.4 Ice /prevented|working of beds. 
14)5— 7 10,400 | 1080 30°2 97°2 
15 31,000 1070 74°3 93°! 
16 39,600 1060 121°6 88 5 
I7.1—6 39,600 1060 141'5 86°6 


In the first five weeks the efficiency of purification feil 
from 98 to 75 per cent. At this point a small volume of 
town sewage was mixed with the feed to the beds to aid 
in activation and the efficiency of the beds recovered in the 
ensuing weeks to 86 per cent. Owing to the wintry con- 
ditions prevailing and the coating of the surface of the beds 
with ice the treatment of spent liquor was discontinued 
from Feb. 15 to March 10. 

During the period Dec. 6, 1928, to April 2, 1929, 
3°17 million galls. of spent liquor, with an average 
oxygen absorption value of 1050 parts per 100,000, were 
treated. The average oxygen absorption value of the 
effluent admitted to the sewers was 145 parts per 100,000, 
i.é., an average purification efficiency of 86 per cent. The 
analyses of spent liquor, feed, and effluent are given in 
Tables XV. and XVI. 

Occasional bacteria counts were made of the liquid fed 
to the beds and abundant life was observed. 

The costs of the process during a year’s working are 
given in Table XVIII. 


Taste XVIII,—Costs for Treatment of Effiuent from Sulphate 
of Ammonia Plant. 








Per Ton of 
Per 
s Sulphate of 
Annum. Ammonia. 
£ s. d, 
Process, wages . es +. 64 * * 8. S 422 
Gas for power and lighting (1s. 6d. per 1000 c.ft.) 206 
Stores. —“ Me es 8 ee ee Oo wo 8 68 
Repairs, cleaning tanks, &c. . 132 
828 10 9 
Interest and depreciation, 7 per cent. on £22,000 1540 19 10 
Total. . ge wee Oe Fae TS 2368 | 30 7 


The running costs are equivalent to ros. gd. per ton 
of sulphate of ammonia made, or 30s. 7d. if allowance is 
made for interest and depreciation. 


Mr. Cuas. F. Botiey (Chairman of the Sub-Committee), pre- 
senting the Report, said: I hope and believe that everybody 
connected with the Institution is deeply sensible and appre- 
ciative of the great amount of work which has been done in 
the interests of the industry by way of research. He would 
be a bold man who would say that our industry would have 
been in the position it occupies to-day if we had not carried 
out a considerable amount of research. This Report, which it 
is my duty, as Chairman of the Effluents Research Sub-Com- 
mittee, to present, has been approved by the Sub-Committee 
and also by the General Research Committee of the Institution. 
I do not purpose going into it at any length, but would rather 
draw some reflections from it. First of all, may I remind the 
Members of the Institution, even those who may not be inter- 
ested personally in the matter of effluents by reason of diffi- 
culties at their own works, that this work is likely to be 
of far-reaching importance. The question of the safeguarding 
of the water supplies of the country is very rightly receiving 
attention; a good deal of the water supplies are derived from 
the rivers and streams, and the problem of preventing the 
pollution of those rivers and streams is important. 





work on water pollution. His services have been invaluabk 
to the Effluents Sub-Committee; and I am very glad to sa, 
that, by the courtesy of those with whom he is associated, h 
will still be able to assist us. I should like to draw attention 
to a statement made by a well-known Consulting Enginec: 
recently, before the Royal Sanitary Institute. He said: 


The Gas Industry, in 1927, set up a Research Committ: 
to investigate the methods which might be adopted for mini 
mizing the production of gas-liquor effluents, or for rende: 
ing such effluents suitable for running into town sewers 
into rivers and streams. It is hoped that, by varying th 
processes now in use, the volume of liquor may be r 
duced, and that it may be rendered more amenable t 
treatment. There are doubtless many other industries in 
which, by suitable modifications in the manufacturing pro- 
cesses, or by the recovery of waste products, the volume 
and strength of the polluting wastes may be materiall) 
reduced. 


My object in calling attention to that statement is to show that 
the Committee which we have set up is recognized, and to 
an extent is held up as an example to other industries. It 
is‘ valuable testimony to the gas industry that the gentleman 
in question should write a statement which shows that he 
appreciates what we are trying to do. 

I think it is fair to say that the Committee has made dis 
tinct progress during the year. The work at Hinckley has 
reached a very verety +> stage. We wanted to keep the tar 
and liquor separate, with the object of improving the liquor 
from the point of view of effluents. The apparatus which has 
been provided, by the courtesy of Messrs. Lodge-Cottrell, Ltd 

and, may I say, by the cordial co-operation of the Urban 
District Council at Hinckley and their Engineer, Mr. Lee- 
involves expense, not to the Research Funds of the Institution, 
but to the proprietors of the patent, and, of course, to the 
Hinckley Committee. That apparatus has been extraordinarily 
successful; but, as is usual in work of this sort, there are 
other difficulties to be overcome. I have here a sample of 
the liquor which is produced at Hinckley, so that you may 
see the form of it. Without committing the Committee or the 
skilled Research Chemists, I should like to say that I think 
we have reached a stage at which we might be able to deal 
with the phenols in the liquor effluents; and if we could only 
make that process of recovering those phenols self-supporting 
we should have done something of value, because this problem 
of disposing of liquor effluents involves very great expense, 
and it is one which we cannot avoid. At Coventry, by the 
courtesy of the Gas Committee and our friend Mr. P. N. 
Langford, we have a wonderful example of bacterial filters for 
purifying liquor. It is a splendid piece of work. Mr. Lang- 
ford has been good enough to send up the drawings of the 
bacteria beds, and I have some photographs here also. I do 
ask you to study those drawings and photographs, and so get 
into your minds an appreciation of the importance of the work. 
The installation at Coventry is a very elaborate one, and 
has cost a lot of money; but if this money had mot been spent 
at the gas-works it would probably have had to be spent 
somewhere else in the town, so that it would have been in- 
curred in any case. 

An introduction to the Report has been written by Prof. 
Cobb, giving what he calls the gist of the work of the Effluents 
Sub-Committee; and Dr. Monkhouse, who is the Research 
Chemist now in charge of the work, has written a summary 
of the contents of the Report. Incidentally, I may mention that 
this Lodge-Cottrell apparatus is likely to be applied on a large 
scale in gas-works, though not, perhaps, for exactly the same 
purpose as that for which we have used it. It is very inter- 
esting to know that it is to be applied, and we shall watch the 
results with very great interest. I now formally move the 
adoption of the Report. 

Mr. W. J. Situ (Bolton): I have pleasure in seconding the 
motion. 

Dr. Monknouse (Research Chemist) summarized the Report. 


DISCUSSION. 


Mr. W. J. Situ (Bolton): With regard to the higher tar 
acids, is it considered that their removal, with an increase of 
the oxygen absorption figure, is worth while? What have we 
achieved in that respect? We seem to have made a point 
about the difference in the colour of the liquor from which the 
higher tar acids have been removed and that from which those 
acids have not been removed; and I should like to know the 
attitude of the sewage engineers. 

Dr. G. W. AnpDERSON : While it appears on the surface that 
the cost of the electrical process is quite reasonable—it is given 
as o'15d. per rooo c.ft. of gas treated, and that figure may be 
further reduced to ov1d. if electric power is available—I should 
like to know what is the cost of tar extraction by spraying. 
Is it worth while spending more money on the extraction of tar 
fog by means of electrical precipitators, if a result nearly as 
good can be achieved by the simple device of spraying ? 

Mr. L. H. Sensicte: Can Dr. Monkhouse explain why the 
thiocyanate content has fallen considerably, in addition to the 
reduction of the higher tar acid content? I notice, from re- 


Our col- | searches carried out in America, that if the electrostatic method 


league, Dr, A, Parker, is now connected with the research | is used for tar fog separation, the gas is so well freed from 
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tar fog particles that thereafter that gas does not cause gummy | 
deposits on meters and governors, and so on; neither does it | 
cause thickening of wash oil in benzole recovery plants. That 
ought to be considered, in addition to the advantage of using | 
it for the purpose of removing the higher tar acids. 

Dr. MonkuHousg, replying, said: Mr. Smith has asked what 
is the attitude of the sewage authorities with regard to the 
higher tar acid content. They do not like the higher tar acids, 
because they find it very difficult to remove the colour on the 
ordinary percolating filter bed. Though the oxygen absorption 
value of the liquor is satisfactory, there is a slightly brownish 
effect, and they do not like the higher tar acids in the effluent 
liquor. With regard to the efficiency of the spray method as 
compared with that of the Lodge-Cottrell plant, mentioned by 
Dr. Anderson, I agree that the cost of running the spray is 
relatively very small, for the simple reason that we had to 
work the pump at a higher pressure; but the results obtained 
were not so satisfactory as those obtained with the Lodge- 
Cottrell pant. Whether or not it is worth while incurring ‘the 
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extra cost involved with the Lodge-Cottrell plant, I would not 
like to say at the moment, because there are many factors in- 
volved. The question of phenol recovery is under consideration 
by the Committee, and a memorandum has been prepared on 


this matter by Dr. Parker. With regard to the lower content 
of thiocyanate, this was not due to the tar precipitator at all, 
but to the fact that the precipitator was installed in a new set 
of vertical retorts, and the oxygen in the crude gas was reduced 
from 1°2 to o°5 per cent. This caused less oxidation of the 
cyanide, and less formation of thiocyanate in the liquor. 

The PresipENT: Before putting the resolution for the adop- 
tion of the Report, I should like to add, with regard to the 
inquiries that have been received from several sources for 
information, that those who made those inquiries were most 
grateful for the information which the Effluents Committee 
were able to give them. I have a complete list of the places 
referred to, and, though I do not propose to read them, I am 
sure you will be interested to know that they number sixteen. 

The resolution for the adoption of the Report was carried. 





AMMONIA SUB-COMMITTEE OF THE 


Mr. C. F. Botley, M.Inst.C.E. 

Members: Messrs. H. E. Bloor, B.Sc., B.Eng., E. V. 
Evans, H. Hollings, M.Sc., P. G. G. Moon, A. Parker, 
D.Sc., T. F. E. Rhead, M.Sc., E. W. Smith, D.Sc., W. Ww. 
Townsend, and John Wilkinson, O.B.E. 

Hon. Secretary: Prof. J. W. Cobb, C.B.E., B.Sc., The | 
University, Leeds. 


Chairman : 


General Introduction by Prof. Cobb. 


This Sub-Committee was formed on May 22, 1928, at 
a meeting of the Gas-Works Effluents Research Committee 
on the authority of the Council of the Institution of Gas 
Engineers and at the request of the Central Executive Board 
of the National Gas Council. The first meeting was held on 
June 27, 1928, and the notice for it was accompanied 
by a statement prepared by Mr. Botley setting forth the cir- 
cumstances which gave rise to the formation of the Com- | 


mittee, and by copies of letters on the subject of ammonia | 
recovery addressed to the National Gas Council by Mr. | 
H. E. Bloor and by Mr. W. W. Townsend. 

The Committee was instituted to explore the present posi- 
tion and future prospects of the commercial production of 
sulphate of ammonia or other ammonia products from gas- 
works, and to make any recommendations arising out of its 
inquiry. After consideration and discussion, it was con- 
cluded that the suggestion of definite lines of research at the 
outset of the work would be premature and unlikely to be of | 
service, and it was agreed that in the first instance a survey 
of the possibilities of the various methods used and suggested 
for the economic recovery of ammonia in gas-works practice 
should be made. 

The survey was divided into sections, and individual 
members of the Committee made themselves responsible for 
separate sections, on which they were given the responsibility 
of preparing sectional reports to the Committee. The 
following list will indicate the scope of the survey so 
initiated :— 

Section A.—The present position of ammonia and com- 
pounds of ammonia, with particular reference to synthetic | 
processes for the manufacture of nitrogen compounds and | 
nitrate of soda. 

Section B.—The economics of concentration of ammonia 
liquor with particular reference to small gas-works. 

Section C.—Reduction of operating costs in ammonia re- 
covery with existing plant at gas-works. | 

Section D.—The recovery of ammonia from gas-works, as | 
compounds other than sulphate. 

Section E.—Direct and semi-direct ammonia recovery | 
applied in gas-works. 

Section F.—Liquid purification of coal gas by means of 
ammonia. 

Section G.—The zinc process for recovery of ammonia and | 
sulphur from gas. | 

Section H.—The Burkheiser process. 

Section 1.—The Field and similar processes, 
those to be considered in sections G and H. 

Section J.—The use of calcium sulphate in the production | 
of ammonium sulphate. 





excluding | 


FIRST REPORT. 


| ECONOMIES 





GENERAL RESEARCH COMMITTEE. 





Several of the sectional reports have been received and 
are under consideration, but it will be understood that the 
amount of work necessarily involved is so great that it has 
not been possible in every instance to complete the work. 
Some of the reports have more special reference to new or 
experimental processes (such as G, H, and 1), which will 
naturally form an important part of the subject matter with 
which the Committee is dealing, but others relate more speci- 


| ally to improvements in existing processes and methods of 


working which are open for immediate adoption by the gas 
industry with advantage. The Committee is of the opinion 
that the following sectional report by Mr. Hollings and Dr. 
S. Pexton, entitled “ Economies in the Recovery of Ammonia 
by the Indirect Process,” forms an excellent example of this 
latter class, and it is published as an eminently useful and 
practical contribution to the problem with which the gas 
industry is faced. 


IN THE RECOVERY OF AMMONIA 
BY THE INDIRECT PROCESS. 


By H. Ho tuincs, M.Sc., and S. Pexton, Ph.D., of the Gas 
Light and Coke Company. 


In connection with the manufacture of sulphate of am- 
monia by the indirect process there are several expenses 
which are a simple multiple of the volume of liquor to be 
handled. In this paper these are considered in the first 
place as costs per 1000 galls. of water used in the 
recovery of the ammonia; and the purpose is to show the 
extent of the economy which may be effected by reducing 
the quantity of water used. 

The partial or complete elimination of water used in the 
extraction of ammonia from the gas is dependent upon 
efficient cooling of the gas and upon the provision of 
washers of adequate capacity. It is shown in the sequel 
that in certain cases the total capital charges in respect 
of any necessary additions to condensing and washing 
plant may be more than offset by the visible economies 
resulting from the production of a stronger liquor without 
any reference to the other advantages associated with the 
use of efficient condensing plant. 

It has been necessary to assume certain costs in the 
following calculation of the total cost per 1000 galls. of 
water, but an endeavour has been made to express the 
assumptions in such a form that other values may be sub- 
stituted to suit any particular case. 

Trans port.—The cost of transport of liquor from the 
gas-works to the sulphate works, inclusive of the pumping 
costs, may vary within very wide limits; and for the present 
purpose an average cost of 5s. per ton is assumed. Thus 
each 1000 galls. of water used during the extraction of 
ammonia entails a charge of 22s. 3d. in respect of trans- 
port. 

Storage of Liquor.—The total capital cost of the tar and 
liquor storage at a gas-works is approximately £20 per 
ton of coal carbonized per maximum day.” It may be 
assumed that one-half of this—viz., £210—is necessary 
for the storage of finished liquor, and that the average 
quantity of finished liquor which passes through the stor- 
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age tanks is 8000 galls. per annum per ton of coal per 
maximum day. An allowance of 8 per cent. for interest 
and depreciation is equivalent to 16s. per annum, or 2s. 
per 1000 galls. 

Water.—It is usually necessary to use good quality 
water for the extraction of ammonia, if any water at all 
is used; and it is proposed to assume that the average 
cost of this water is 1s. per 1000 galls. This may be 
regarded by some as being too high an average, but it 
is desired to call attention to the fact that not infrequently 
some of the water ultimately found in ammoniacal liquor 
has been introduced in the form of steam used for the 
removal of naphthalene deposits. Such water costs much 
more than 1s. per 1000 galls., and the necessity for using 
it may be considerably reduced if due conside:ation be 
given to the provision of condensing plant. Furthermore, 
in the case of vertical retort systems some of the water 
found in the liquor results from incomplete decomposition 
of steam, costing more than 1s. per 1000 galls., in the 
retort, 

Distillation Charges.—It will be generally admitted that 
on any given sulphate plant the consumption of steam 
is a simple multiple of the volume of liquor to be distilled. 
After consideration of the published data, it is assumed 
for the present purpose that the average consumption is 
1200 lbs. per 1000 galls. of liquor. The average cost of 
the steam is assumed to be 5s. per ton. Thus each 1000 
galls. of water used during the extraction of ammonia 
at the gas-works entails a charge of 2s. 8d. in respect of 
steam at the sulphate plant. 


TaBLe 1.—Summary of Costs per 1000 Galls. of Water. 


£ s. d. 

Tremepertam@ pempiag’ 4s wl wl le ES 
EE [Gitaisst wi iell maith ie: @o€)) o ie 
Water and steam at gas-works . .....0O1 0 
Steams for @ietiiiation . . ..++++-+e O23 8 
Zs. .@ 39 


Savings per Ton of Sulphate of Ammonia.—Table 2 shows 
the volumes of liquor of different strengths necessary for 
the production of 1 ton of sulphate of ammonia. In 
so far as a stronger liquor may be produced by the partial 
or complete elimination of the use of water and steam 
at the gas-works, there is a possible saving which is a 
simple multiple of the reduction in the bulk of liquor per 
unit of ammonia. In the example under consideration 
this is £1 7s. 11d. per 1000 galls., as shown in Table 1. 


TABLE 2. 





} | 
| : .. |Savings per To 
Reductions in gs per Ton 








Oz. Strength | Galls. of Liquor) Bulk of Liquor wae, Savings in 
. per Ton of per Ton of = ree Pence per 1000 
of Liquor. . : 27s. 1ld. per . : 
Sulphate. Sulphate = C.Ft. Coal Gas. 
(Galls.) 1000 Galls. 
_ Liquor. 
s. d, 
6 4380 — 1460 —40 9 —0°43 
7 3760 — 840 —23 5 —0'24 
8 3290 — 370 —10 4 -oO'll 
9 2920 nil nil nil 
10 2630 290 8 1 0°08 
II 2390 530 14 9 0°16 
12 2190 730 20 4 o’2I 
13 2020 goo 25 1 0°26 
14 1880 1040 49 2 0°30 
16 1645 1275 -— 3 0°37 
18 1460 0°43 


1460 40 9 


In order to show the order of magnitude of the possible 
savings per ton of sulphate of ammonia, it is assumed 
that a given sulphate plant is working with liquor of 9 oz. 
strength. Column 3 of Table 2 shows the reductions in 
bulk of liquor corresponding to the several higher 
strengths of liquor. Column 4 shows the corresponding 
reductions in the manufacturing costs per ton of sulphate 
based upon the various values which have beer. assumed 
above. Column 5 gives the equivalent saving in pence 
per 1000 c.ft. of coal gas on the assumption that 1,150,000 
c.ft. of gas is made simultaneously with 1 ton of sulphate. 

The savings shown in Column 4 of Table 2 refer to one 
set of circumstances only; and in order to facilitate the 
calculation of the savings under other circumstances the 
curves given in Fig. 1 have been plotted. Each full line 


*Thomas Hardie. Presidential Address, Southern Association of Gas 
Engineers and Managers, March, 1927—see ‘‘ GAS JOURNAL," Vol. 178, p. 34. 
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represents the relationship between the savings per ton 
of sulphate of ammonia and the oz. strength of ammoniacal 
liquor in respect of different initial’ strengths of liquor 
when the total costs for transport, storage, water, steam, 
&c., are 20s. per 1000 galls. The dotted line represents 
the savings which may be effected at a works which is 
already making g oz. liquor when the total costs are 
27s. 11d. per 1000 galls., as shown, for example, in 
Column 4 of Table 2. 

The Maximum Strength of Liquor Available.—Considera- 
tion may now be given to the limits of economy obtainable 
by elimination of water such as is visualized in this paper. 
The maximum strength of liquor obtainable is represented 
by the yield of ammonia dissolved in the volume of virgin 
liquor produced. For Durham coals carbonized without 
steaming, this strength is approximately 18 ozs. For 
Durham and Yorkshire coals carbonized in vertical retorts 
and steamed to yield gas having a calorific value of 510 
B.Th.U. per c.ft., this strength is reduced to about 11 ozs. 
by the steam which passes through the retorts undecom- 
posed. It has been proposed to remove part of the water 
vapour from hot crude gas, but the authors have no ex- 
perience of this process. 

It is clear that the costs of sulphate of ammonia manu- 
facture should be considered when the conditions of ad- 
mission of steam to vertical retorts are being determined, 
as the above limit of strength may be reduced corsiderably 
below 11 ozs. if excessive quantities of steam leave the 
retorts when making gas of lower calorific value. When 
liquor of higher concentration is made, it becomes of in- 
creased importance to prevent loss by evaporation from 
tanks, &c. In the above calculations it has been assumed 
that no allowance is necessary for any such increased loss. 

Fractional Condensation.—It was shown in a paper pre- 
sented to the Institution by one of us last year how a 
suitable washing medium for the replacement of water 
may be obtained by fractional condensation of the virgin 
liquor. It was also shown that, if the loss of ammonia 
in the gas is to be maintained below 5 grains pet 100 c.ft., 
it is essential that the temperature of gas and liquor in 
the ammonia washers should be below 65° Fahr., and 
preferably below 60° Fahr., at all times. 

The money value of the 5 grains of ammonia permitted 
to pass forward by this procedure should not be over- 
looked, but calculation shows that it is of the order of 
only 2s. per ton of sulphate of ammonia; no allowance 
being made for its value in the oxide purifiers. 

If the maximum efficiency is to be obtained in any wash- 
ing system, the best use must be made of all weak liquor 
at the appropriate stage in the system. To permit of this, 
steps should be taken to secure an early and complete 
separation of weak liquor from tar. 

Influence of Elimination of Water upon Effluents.—The 
replacement of water by weak ammoniacai liquor in the 
final ammonia washers has produced no adverse effect 
upon the absolute quantities of oxvgen-absorbing impuri- 
ties in the effluent from the ammonia still. Indeed, it mav 
be anticipated that the replacement will result in a slight 
evaporation of phenols from the liquor into the gas. 

The Cost and Capacity of Washers.—The size of washe: 
used at present for the removal of ammonia from gas is 
determined by empirical rules based upon practical. ex- 
perience. A much clearer understanding of the relation- 
ship between the area of washing surface, the gas velocity, 
the number of bays or washing effects, the volume of 
liquor required, and the carbon dioxide concentration of 
the gas is needed before the most economic size of washer 
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can be stated, and also before any considered opinion can 
be expressed as to the increased washer capacity required 
when water is replaced by dilute ammoniacal liquor as 
suggested above. 

It may be noted that the average total cost of ammonia 
washers, including foundations, connections, and all in- 
cidental work, is given as £163 per ton of coal per 
maximum day.* This may be taken as equivalent to £.6°5 
per ton of sulphate of ammonia per annum. 

A charge of 8 per cent. in respect of interest and depre- 
ciation would thus be equivalent to 10s. per ton of sulphate 
of ammonia made. Thus it may be stated that, in general, 
the capacity of ammonia washing plant may be increased 
by 25 per cent. if it is necessary at a cost representing 
only 2s. 6d. per ton of sulphate of ammonia made. 

Water Cooled Condensers.—The efficiency of the am- 
monia washing plant depends in a marked degree upon the 
temperature of the gas passing through it and upon the 
degree of freedom from tar and naphthalene deposits. 
The temperature and the tar and naphthalene contents of 
the gas depend in turn upon the efficiency of the con- 
densers. 

The temperature of the gas entering the ammonia 
washers is determined by : 
















(1) The position of the condensers relative to the ex- 
hausters. 

(2) The temperature and the quantity of the cooling 
water available. 

(3) The size and the design of the condensers. 









It is most desirable that the gas should be finally water 
cooled subsequent to the exhausters and immediately prior 
to entering the tar extractor and ammonia washers in 
order that the heat acquired by the gas in the exhausters 
shall be abstracted. In this connection reference should 
be made to the data presented to the Institution last year 
showing the effect of temperature upon the vapour pres- 
sure of ammoniacal liquor. 

Table 3 has been prepared to show how important is 
any temperature rise between 60° and 70° Fahr. 










TABLE 3. 


Temperature,°Fahr. . . . 50 | 60 70 80 | 9% 














Ammonia in gas in equilibrium 


with 1 oz. liquor . 2 3 5 “oe 
Do. 20z.. 3 6 10 20 35 
Do. 30z. . 6 Io 16 30 55 
Do. 402. . 7 13 20 39 «|C~ClCO69Q 


} | 
| | | 








Water Supplies.—The common sources of water avail- 
able for use in the condensers are river or canal water, 
town’s or well water, gasholder tank water, and the water 
used in the boilers for steam raising. The circulation of 
gas condenser water through cooling towers does not rc- 
present general practice, but it appears to be wort:.y of 
further consideration. River or canal water is frequently 
far too warm to ensure efficient condensation of the gas. 
This applies particularly in the summer months, and in 
those cases where the river or canal is sluggish and is 
used for condensing exhaust steam from turbines. Town’s 
water and well water are normally below 60° Fahr. and 
are, on this account, eminently suitable for use in the 
condensers. The extent to which town’s water or well 
water should be used for condensation depends upon costs, 
and will be discussed later. The water from a gasholder 
tank can only be used satisfactorily for cooling gas to a 
very limited extent, and even then only in the following 
circumstances : 







(2) In winter. 

(6) When the tank is submerged below ground. 

(c) When the water is pumped from the bottom and 
returned to the surface of the holder tank. 

(¢) When the capacity of the holder (in three lifts) is 
equivalent to at least 24 hours’ make of gas to be 
condensed. 

(e) When the preliminary condensation of the gas has 
been effected in some other manner and it is only 
required to cool the gas from go0°-60° Fahr. 
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In any other circumstances the holder water warms up 
to such an extent that the condensation is inefficient. 

Well water or town’s water (prior to water softening 
for the boilers) is a suitable medium for finally cooling the 
gas. Its use in the condensers entails no cost apart from 
water connections. It has been suggested that the reason 
why this system is not more commonly used is the danger 
of the boiler feed water becoming contaminated with tar 
or ammonia through leakage of the condenser tubes. 
There is no ground for this objection provided that the 
pipe which carries the water from the condensers to the 
boiler feed tank is vented to air at a point sufficiently well 
above the top of the condenser to ensure that a greater 
hydrostatic pressure may be maintained in the uppermost 
water tubes of the condenser than in the gas space sur- 
rounding the water tubes. 

The amount of water required to cool gas depends upon 
the temperature of the watef, the area of the cooling 
surface, and the rate of heat transmission across the cool- 
ing surface. The rate of heat transmission varies with the 
velocities of the gas and water, the viscosity of the tar 
condensed, and the state of cleanliness of the metal sur- 
faces on both the gas and the water sides. It is impossible 
from the experimental data available to state precisely 
what is the magnitude of influence of each of these factors, 
and therefore an approximate idea, in limited circum- 
stances only, can be given for the quantity of cooling water 
required for a given size of condenser. 

Fig. 2 shows the relationship between the area of cool- 
ing surface of a modern condenser with horizontal water 
tubes and the water requirements for cooling saturated gas 
from the temperatures stated, to 60° Fahr., using cooling 
water at 55° Fahr. 





Gellens of Cooling Water per 1000 cu.ft of Gas 





cu. fh per doy ) 


Fig. 2. 


Fig. 3 shows a comparison between a modern battery 
condenser and one of older design having vertical tubes 
and using much lower gas and water velocities in the 
temperature range 90°-60° Fahr. Both series of experi- 
ments were made with vertical retort gas. Comparison 
shows that increasing the gas and water velocities from 
1°36 and o'025 ft. per sec. respectively to 4°5 and o'18 
ft. per sec. respectively has halved the area of cooling 
surface necessary. A comparison between the two types 
of condensers made in the temperature range 140°-100° 
Fahr. showed approximately the same relationship. 
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It was suggested above that boiler feed water should 
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be used in a water cooled condenser following the ex- 
hausters. This water is available to the extent of 150 
galls. per ton of coal in works having horizontal retorts 
with water gas plant, and approximately 170 galls. per 
ton of coal in the case of vertical retorts. In both instances 
this corresponds to 11 galls. per 1000 c.ft. of coal gas. 
Allowing a reasonable margin, it is clear from Fig. 2 that, 
with a well-designed water cooled condenser having a cool- 
ing surface of 1500 sq. ft. per million c.ft. of gas per 
day, the gas can be efficiently cooled from go° Fahr. to 
60° Fahr. 

In cases where town’s water or well water is plentiful 
and cheap, the requirements for cooling the gas entirely 
with water at 55° Fahr. are: 


Cooling Surface Galls. Water 
--— Sq. Ft. per Million) per 1000 C.Ft. of 
| C.Ft. per Day Gas 
\— -~ + = 
HORIZONTAL RETORTS . ... . | 1250 25 
Gas temperature range, 130°-60° Fahr. ned ~ 
2200 15 
VERFECAL RUCUNTS . ew | 1800 30 
Gas temperature range, 160°-60° Fahr. 2500 25 


In most works, however, the cost of town’s water or well 
water is too great to allow of its use for the entire cooling 
of the gas, and the preliminary cooling down to 80° or go° 
Fahr. must be made either with water cooled condensers 
using river water or atmospherically. 

Condensation of Gas to 80° Fahr.—Taking an extreme 
case, when the temperature of the river water is 70° Fahr., 
the requirements for cooling the gas to 80° Fahr. are: 


Cooling Surface, Galls. Water per 





Su. Ft. per Million 1000 C.Ft. of 
C.Ft. per Day. Gas. 
Horizontat RETORTS . 1250 2 
Gas temperature range, 130° -B0°® K ahr. 1600 20 
Venvieat BBTORT® «2. i 6 1400 35 
Gas temperature range, 160°-80° Fahr. 1750 30 


The above results are illustrated in Fig. 4. 

ltmospheric Condensers.—The temperature at the out- 
let of an atmospheric condenser varies to such a large 
extent that it is only possible to give very approximately 
the size of the condenser found necessary in practice to 
cool gas from 160° to 80° Fahr. (vertical retorts) and from 
130° to 80° Fahr. (horizontal retorts). 


Ft. Length of 12-in. C.I. Pipe 
per Million Cc. Ft Gas per Day. 


Gas Temperature Range 





130°-80° Fahr. dike VOU MT RHO a8 800 
160°-80° Fahr. oe, i “dot etaula 1300 








Cost of Condensers.—It may be noted that the aver- 
age total cost of condensers, including foundations, con- 
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nections, and all incidental work, is given as £20 pet 
ton of coal per maximum day.* This may be taken as 
equivalent to 4,8 per ton of sulphate of ammonia per 
annum. A charge of 8 per cent. in respect of interest and 
depreciation would be equivalent to 12s. 10d. per ton of 
sulphate of ammonia made. Thus it may be stated that, 
in general, the capacity of condensing plant may be in- 
creased by 25 per cent., if necessary, at a cost represent- 
ing only 3s. 3d. per ton of sulphate of ammonia made. 
Such an increase in the capacity of condensing plant would, 
in many cases, result in an increase in the actual capacity 
of the existing washing plant without the installation of 
additional washers. 

It is concluded that, in general, the capacity of 
condensing and washing plant could be increased if neces- 
sary by 25 per cent. with an expenditure of capital repre- 
senting a charge of only from 5s. to 6s. per ton of sulphate 
of ammonia made. As shown in this paper, the possible 
savings in many cases are considerably greater than this 
expenditure. 


Mr. Cuas. F. Bortey (Chairman of the Sub-Committee), 
introducing the Report, said: This Sub-Committee is a sister 
of the Effluents Sub-Committee, because, if we can reduce the 
amount of the ammonia products, we are at once assisting in 
the matter of effluents. 1 should like particularly to record : my 
appreciation of the cordial co-operation afforded me, as Chair- 
man of this particular Sub-Committee, by members of the In- 
stitution ; and the Institution as a whole should be very grateful 
to those members who came forward so willingly to place their 
services at the disposal of the Sub-Committee. All the mem- 
bers of the Sub-Committee have undertaken certain work, som« 
of which is not yet complete, in connection with the general 
survey of the problem, and we have also the co-operation of the 
Companies whose staffs are concerned with the work. As an 
instance, the gentlemen on the Research Staff of the Gas Light 
and Coke Company are enabled to give us the benefit of thei: 
researches and experience, and that, of course, can only be 
done through the courtesy of their Chief, Mr. Hardie. We are 
grateful for the spirit by reason of which these things can be 
done in the common interest, and I should like to bear testi- 
mony to that spirit, which underlies all the operations that 
concern us. The Report is presented in its present form be 
cause the preliminary survey has not been completed. It is felt 
that the contribution by Mr, Hollings and Dr. Pexton, in con 
nection with Section C, will give any of you who desire to 
improve matters in regard to ammonia recovery an opportunity 
of putting certain modifications into operation, which must 
result in benefit to your undertakings. I commend this Report 
to the meeting as a practical contribution to the solution of the 
problem, and I move that it be adopted. 

Mr. L. J. Lancrorp (Tunbridge Wells): I have pleasure in 
seconding that. 

The he he was —— 


neers and Managers, March, 1927. 
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NOTES ON PURIFICATION. 


By GEORGE C. PEARSON, Windsor Street Gas-Works, Birmingham. 


| propose to place before the Members of the Institution 
a brief survey of the progress and development of purifica- 
tion from sulphuretted hydrogen at the Windsor Street 
Works of the Birmingham Corporation. This paper will 
not assume to raise any original matters in purification, 
but it is hoped to touch on points in design and working 
that may be of interest to at least some of the Members. 

In 1879, during reconstruction of the works at that 
period, six boxes were put down 4o ft. by 32 ft. by 6 it. 
deep; and these were tollowed by six similar boxes in 
1832. In 1891 four further boxes were put down 66 ft. 
by 32 ft. by 6 ft. deep. During the same year the second 
set installed in 1882 was converted to four boxes 66 ft. 
by 32 it. by 6 ft. deep. At this time lime was used at 
Windsor Street for purification, and the arrangements were 
quite satisfactory. In 1903 oxide was introduced; and 
it is of interest to note that the large boxes under these 
conditions were quite inadequate. A clean box passed 
foul gas in 36 hours. The cause of this trouble was largely 
that the gas did not evenly ascend the layers of oxide; 
and though two inlets were provided to each box, yet the 
gas by-passed in the area nearest the gas passages. . Large 
patches of oxide were untouched by the gas. Difliculty 
was increased due to the long time required to change the 
boxes owing to their large size, while a standing box 
represented a considerable proportion of idle purifying 
area. 

In 1907 these sets were converted into six boxes 44 ft. 
by 32 ft. by 6 ft. They were arranged in the order of two 
primaries and four secondaries; and though the boxes 
were worked under these conditions for some years, the 
results were never satisfactory. It was not easily possible 
to work up the oxide to a useful selling sulphur content, 
Considerable 
trouble was found owing to the oxide in the secondary 
boxes becoming dry, with consequent by-passing of 
gas. In 1915 these boxes were converted into sets con- 
sisting of four primaries with connections, suitable for 
reversing in a forward rotation, followed by two secon- 
daries. Oxide is filled in one layer about 3 ft. g in. deep 
with open spaced lightening grids. This system has con- 
tinued at Windsor Street since that date. The gas is 
worked in a downward direction to keep the oxide moist. 
The secondary boxes are worked 5-6 or 6-5. A little air 
is admitted to the gas at the inlet to purifiers, and by this 
means revivification im situ is brought about. We have 
found it possible to work oxide to over 50 per cent. sulphur 
with one fouling. We have further come to the conclusion 
that the most useful size of box, and most economical to 
work, appears to be about 38 ft. square, and holding 100 
tons of oxide. 

When arranging purifying area there is a marked ab- 
sence of reliable data as to the area necessary to be 
provided under modern conditions. From our experience 
we are able to give the following reliable figures for purify- 
ing area under the condition of workin sets of six boxes 
as before described : 


2°1 sq. ft. box area per 1000 c.ft. per day 


laximum ordinary oxide. 
linimum active oxide 


It is perhaps more accurate to express these figures in 
terms of quantity, as area does not take into account the 
volume of oxide exposed to the gas. Expressed in c.ft. 
of oxide, the figures would be: 


Maximum ordinary oxide 


7°70 c.ft. per 1000 c.ft. per day 
Minimum active oxide ’ 


6°66 ’ ” 


Originally the carbonizing plant at Windsor Street con- 
sisted entirely of horizontal retorts, and the lay-out of the 
works was to suit 8 millions of gas per day. With the 
advance in refractory materials, and the raising of heats 
in the retorts, the make of gas was increased to 10 millions 
per day. During 1912 the first two rows of vertical retorts 
vere installed, the plans arranging for four further rows 
to follow in due course, and it was necessary to consider 


ai extension of purifiers. ‘The first extension of purifiers 
put down consisted of two sets of six boxes arranged 
as before mentioned, to act as an addition to the old puri- 
fiers, the scheme allowing at a later date for the dis- 
mantling of the old sets, and the construction on the site 
of four turther similar sets each of six boxes. 

Each set is designed to take 34 to 4 millions of gas per 
day; and I may say that this quantity of gas has been 
dealt with satisfactorily. ‘The two sets of purifiers are 
marked E and F on Fig. 1, and a cross-section on Fig. 2, 
and were put down in 1918. ‘hey consist of two units 
each 111 ft. by 64 ft. wide by 6 {t. deep, divided by division 
plates into six boxes each 37 {t. by 32 ft. ‘he first four 
boxes act as primaries, followed by two catch boxes. The 
bottom plates are 4 ft. by 4 ft. 74 in. wide by } in. thick, 
and the side and division plates are 4 ft. and 4 ft. 7% in. 
wide by 6 ft. deep with diagonal ribs. All flanges are 
3¢ in. by j in. thick, planed full width, bracketed, and 
with cored holes for -in. bolts, 6 in, pitch. The top plates 
are arranged to form four openings in each box 15 ft. 6 in. 
by 13 ft, with a plain curb cast on plates round each open- 
ing to take a cover joint. ‘The top plates are supported 
by cast-iron standards 5 in. square, and cast-iron brackets 
bolted to the side and the division plates. Four 18 in. 
diameter oxide discharger chutes are arranged from each 
box with self-sealing doors. Above the oxide chutes 18 in. 
diameter extensions are arranged in the box in three sec- 
tions, to correspond with the spacing of the grids. The 
gas inlets to the box are rectangular in section, and bolted 
to the side and bottom plates. The gas outlets are pro- 
tected by a } in. steel cover, 3 ft. in diameter, and arranged 
6 in. above the bottom plates. ‘The steel covers are 16 ft. 
2 in. by 13 ft. 8 in. over-all, and are constructed of 6 in. 
by 4 in. by § in. angle curb and 6 in. by 6 in. by ¢ in. 
angle, and 4 in. by 4 in. by ¢ in. angle stiffeners with 3 in. 
top plates. 

Ihe type of joint used between the covers and the boxes 
is grease packing. We have found from experience that 
rubber joints of the standard pattern are unsatisfactory. 
The rubber is quickly affected by the gas, and in less than 
twelve months shows signs of severe wear. The joint 
becomes swollen and soft on the underside, due to absorp- 
tion of certain constituents of the gas; and considerable 
time and care are required in placing the joint carefully 
in position to ensure a gas-tight cover. We have used, 
and found very satisfactory at Windsor Street, ordinary 
hydraulic grease packing, r-in. section. The packing is 
caulked into steel channels fitted on the lid to take the 
joint, and it is usual to oil the top surface of the curb 
forming the joint on the box before lowering and tighten- 
ing down the covers. After a time it may be an advantage 
to remove the packing from the channel container, re- 
model by means of a hammer, and replaced in the channel 
in a different position. We have used this joint through- 
out for a period of five to six years, and have not yet 
found it necessary to discard a joint as worn out. The cost 
of grease packing of the best quality is approximately 4.14 
per box, or about the same price as rubber joints, while 
a greater life can be expected. 

The lids are secured by { in. eyebolts and ring handled 
nuts. Automatic clamping was not considered as showing 
sufficient saving in labour to justify further complication 
of mechanical arrangements and the greater outlay in- 
volved. The covers are lifted as required by six sets of 
3-ton worm-geared lifting and travelling ‘pulley blocks 
supported on a 12 in. by 6 in. rolled steel joist runway, 
supported from the underside of the revivifying floor. 

The boxes are filled with a 3 ft. 9 in. layer of oxide on 
bottom grids of the standard type supported on 34 in. by 
34 in. T bearers fitted on ledges cast on the side and 
division plates. Two layers of grids with bars spaced 
open-type, similarly supported, are used to lighten the 
oxide. We have tried the effect of using the same depth 
of oxide with only one lightening layer of gzids, and have 
found that this method is not so satisfactory. The oxide 
is not so evenly charged with sulphur, and the deeper 
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ing oxide through canvas chutes to the boxes below. 
l'ypical details of the reinforced structure are as follows : 


Ground floor columns . 28 in. by 28 in. 16 ft. to 17 ft. 3 in. longi- 
tudinally apart. 
18 ft. 6 in. to 19 ft. 7 in. 
apart in width. 
First floor columns . 18 in. by 18 in. 16 ft. to 17 ft. 3 in. longi- 
tudinally apart. 
18 ft. 6 in. to 19 ft. 7 in. 
apart in width. 
Roof columns 12 in. square 16 ft. to 17 ft. 3 in. longi- 
tudinally apart. 
37 ft. to 38 ft. 3 in. apart 
in width. 
The main beams of the grill floorare 36 in. by 16 in. 18 ft. 6 in. apart 
Secondary beams ..... . 2 » 9 > B10 os , 
Top floor main beams . «= SG ote 3 1p O 
Secondary a a ee 5 Re os 
and the re vivifying floor, 6 in. thick with “ Ironite "’ finish. 


The roof is of the timbered ‘* Belfast ’’ lattice type of 
three spans, covered with 1 in. grooved and tongued board- 
ing and ruberoid. A glazed skylight runs the full length 
of the house. The loads on each floor have been taken 
as 5 cwt. per sq. ft. The whole of the reinforcement is 
of the indented bar type, and the concrete is composed 
of four parts of granite chippings, two of sand, and one 
of cement. 

lor the handling of oxide are provided two electrically 
controlled hoists running on a track of 16 in. by 6 in. 
rolled-stee! joists secured to the T beams of the roof, and 
arranged in such a manner as to provide access to the 
whole of the floor. The oxide is raised in skips by means 
of the hoists at either end of the purifier house, or between 
the two sections; and the skips are tipped where required 
on the top floor. The capacity of the hoist is 2 tons. 

After these purifiers had been installed two or three 
years cracks were found to have developed in the side 
plates, extending in one or two instances through three or 
four plates. This had come about no doubt due to expan- 
sion of oxide and variations of temperature that take place 
when the sets are reversed. The worst cracks were found 
in the direction of prevailing winds. The fractures appear 
to point to a weakness in the centre of the plates (Fig. 6). 
In order to strengthen the plates, and prevent extension 
of these fractures, boom stays were fixed inside in the 



































centre of the outside plates of the boxes. No further 
cracks have developed since this provision was made. 

About this period dilapidation of the old boxes was 
giving concern, while the old purifier house had so de- 
teriorated that it was becoming unsafe. The revivifying 
floor of the old house was constructed of cross girders 
spaced 13 ft. 4 apart, spanned by small longitudinal 
joists 44 in. by 14 in. section 12 in. apart, in concrete. 
The concrete floor had cracked in places, and when mois- 
tening oxide with water, leakage took place through these 
cracks. As a result of the corrosion thus set up on the 
small joists, the floor was caused to expand owing to the 
growth of scale on the ironwork. This expansion was 
sufficient to break the outside cast-iron columns support- 
ing the roof, and it had been necessary from time to time 
to secure these columns from collapse. It was essential, 
therefore, to include the scrapping of the old boxes when 
extending the purifying area. 

When putting down new purifying plant we have been 
very anxious in Birmingham to improve upon the methods 
that have been in use for many years without basic 
alteration. Considerable experiments have been carried 
out in liquid purification. . Under the direction of Dr. 
W. B. Davidson (1912-15), large-scale experiments were 
carried out to investigate the possibilities of extraction 
of sulphuretted hydrogen by re-circulation of the ammonia 
content of the gas. Messrs. Young, Hill, and Claus, and 
several other eminent men are associated in this direction; 
but until the Birmingham experiments difficulties had been 
experienced in the re-distilling of the ammonia products, 
and efficient separation of ammonia from H.S and CO,. 
A satisfactory ammonia still was constructed to overcome 
these difficulties. The Birmingham experiments revealed 
that it was unnecessary to wash the gas with a concen- 
trated solution of ammonia, and that equally good results 
were obtained with ammonia at a strength of 14 to 2 per 
cent. The theoretical quantity of ammonia required to 
purify the gas is roughly 3} times the normal ammonia 
content, but in practice it was found that more like five 
times was required for efficient results. It is interesting 
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be remembered that in the case of vertical carbonization 


Nechells, amounting to about 12,000 c.ft. per hour, was 


maintained perfectly free from both H.S and CQ. 


The 


chief consideration that finally decided against the process 
was the loss of ammonia in the effluent liquor from the 
stills, and due to leakages during handling; the latter 
becoming serious owing to the multiplication of times the 
liquor was dealt with. 
cess it is necessary to remove carbon dioxide. 


As an accompaniment of the pro- 


It must 





each 1 per cent. of CO, removed would enable the steam 
to the retorts to be increased in quantity, thus producing 
approximately 1 therm more per ton while still maintaining 
the standard calorific value. This advantage should be 
taken into consideration when reviewing the economics 
of ammonia liquid purification. It is possible that in view 
of the decided slump in the value of -ammonia at the 
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present time this process may be worthy of further con- 
sideration in the future. 
Another process to which we gave attention was the 


Koppers method of washing with soda solution. The 
necessary revivification of the soda solution, however, 
complicates an otherwise attractive process. In over- 


coming this difficulty the costs of this process were made 
higher than oxide purification in Birmingham. At the 
time we considered these plants it was usual with the 
Koppers process to provide oxide catch boxes, and in our 
case the existing new sets E and F would meet this re- 
quirement. On this basis we considered the merits of the 
respective schemes. The saving to be obtained by such 
a system of purification is, of course, in the capital outlay, 
as the costs of oxide purification are low. 

The extension under consideration at Windsor Street 
was required to bring the capacity of purifying area suit- 
able for a total daily make of gas from 20 to 24 millions. 
It was necessary, therefore, to consider the installation of 
four further rows of purifiers similar to E and F for oxide 
purification, or a Koppers plant capable of dealing with 
the whole of this make; the two rows E and F oxide puri- 
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IN PURIFIER BOX SIDE PLATE. 


fiers remaining as the necessary catch boxes. In the case 
of the Koppers plant the capital expenditure is only about 
half, and yet it can be shown on the following table that 
oxide purification is still the more economical proposition : 


Capacity of Plant Required Capital Cost. 





Oxide Boxes. lriauia Purification 








Millions per Day. | Millions per Day. y 
16 24 


85,000 


Oxide Boxes. | L iquid Purification. 
| 45,000 
| 





Saving Interest, &c., 
Charges on Liquid 
Purifiers as against 

Oxide Purifiers 


Cost of Purifying. 
Saving of Oxide 
Purification on 

5500 Millions per 





| 
Oxide, Average | Estimated Liquid 
last 3 Years Purification Annum. taken as 10 per Cent 
per 1000 C.Ft. | _per 1000 C.Ft. per Annum. 
d. d. £ £ 
o'r3 o°5 8479 4000 
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The figure taken for the cost of oxide purification in this 
comparison is the Windsor Street average for the last 
three years, and therefore does not take into account the 
cheaper methods now introduced with the recent extensions 
of plant. 

Vlans were therefore proceeded with for an extension 
of oxide boxes; and in order to utilize the ground space 
available to the best possible advantage, it was decided 
to construct twenty-four boxes in one unit, three boxes 
wide by eight boxes long. ‘The saving in ground space 
thus etfected was considerable, as seen by the accom- 
panying diagram. ‘The old boxes were designed to deal 
with 8 millions per day, and the new sets are so arranged 
as to purify 16 millions in less than the same ground area, 
leaving a space equal to 150 ft. by 120 ft. over for storage 
of oxide at the end of the purifying shed. 

The method of purifying at Windsor Street allows a 
large number of boxes to be discharged in a condition of 
high sulphur content with one fouling, and it was decided 
in these circumstances to dispense with the top revivifying 
floor. This design allows the use of a ‘* Goliath ’’ crane 
for charging the boxes by means of a grab, and commands, 
by an extension of the crane gautry, the open area left at 
the end of the boxes to the best advantage for storing 
oxide. This arrangement results in considerable economy 
over the usual design of purifier installations. ‘The puri- 
fiers are thus housed in a reinforced concrete structure 
consisting of one floor and a roof. The housing is 117 ft. 
4 in. wide by 288 ft. long with the outside columns taken 
up to support the T-beam carrying the roof (see Figs. 1, 
3, and 4). Typical details of the reinforcement can be 
seen from Fig. 5. The concrete used in this building was 
composed of four parts of clean washed ballast through 
2 in. over } in. mesh and two parts sand and cement. 
In designing the columns care was taken to avoid 
a defect that had developed in the structure of sets 
E and F. The covering of concrete over the steel in the 
case of E and F was 1} in., and it was found later to 
prove insufficient, especially as under construction parts 
of the steel and binding are likely to creep even closer to 
the surface than the 14 in. specified. Slight cracks deve- 
loped in the surface of the concrete sufficient to allow of 
the penetration of corrosive agents. Corrosion of the steel 
was thus set up, and the consequent growth of the metal 
forced the face of the concrete away in patches from the 
column. It is necessary to attend to these unsightly breaks 
without delay, or the corrosion may become deeper seated, 
and endanger the stability of the structure. A covering 
of 2 in. of concrete was therefore arranged on all bottom 
columns, and special precautions were taken to ensure that 
this thickness was maintained throughout. After comple- 
tion the reinforced building was treated with a special 
cement wash to close up the pores of the concrete. The 
Belfast timber roof principals, which are 120 ft. over-all 
by 12 ft. apart, are by far the largest in the Midlands, 
and have a rise of 13 ft. A glazed skylight 20 ft. wide 
by 252 ft. long runs through the centre of the building. 
The whole of the roof trusses were built upon the site 
before erection, and were given a 10-in. camber, practi- 
cally no deflection taking place after erection. The 
principals were covered with 1-in. tongued and grooved 
boarding, and one layer of two-ply Rok felting. ‘The size 
of members of the principals are all given on Fig. 3. The 
purifiers are constructed in one unit 288 ft. long by 108 
ft. wide by 6 ft. deep, divided into three boxes wide by 
eight boxes long, with division plates making twenty-four 
boxes 36 ft. by 36 ft., each box provided with four covers, 
making 96 in all. Figs. 1, 3, and 4. 

The general design of these boxes, marked A, B, C, 
and D, Fig. 1, is similar to the sets E and F already 
described. The side plates, however, were strengthened up 
by three vertical ribs to each plate bellied out from 3} in. 
to 6 in. depth at the centre. As the boxes were designed 
in a large unit in one nest, boom stays similar to those 
later added to E and F sets were included in the original 
construction; and in order to provide against expansion 
in consideration of the design, these boom stays are fitted 
to side, division, and end plates. No arrangements were 
included in the construction of the boxes for the support 
of purifying trays. It is thought possible that the cracks 
in the sides‘of purifiers may be attributed in some measure 
to the weight of oxide borne by the side plates, added to 
the effect of pressure from expansion and temperature. 
The grids have therefore been supported on wooden legs 





resting on the bottom plates. The bottom plates are con- 
creted level with the top flanges in order to strengthen the 
plates and to facilitate drainage. Regular drainage of the 
deposited water is essential, as when boxes are reversed 
to a clean position this deposited water is at times likel) 
to give off sulphur. The bottom grids are a double layer 
of the Spencer type filled with breeze packing. This pre- 
vents filtration of oxide through the bottom grid, and 
obviates the necessity of taking these trays up from time 
to time, and cleaning out the oxide from the gas space 
underneath. Two layers of lightening grids are arranged 
similar to E and F sets. 

A ‘* Goliath ’’ crane runs on a T-beam level with the 
grill floor supporting the purifiers, and carried by the 
ground- floor columns. A timber, 18 in. by 7 in. in section, 
is bolted to this T-beam carrying a flanged rail of 100 lbs. 
section fixed to the timbers by plates and coach screws. 
We included a timber on this gantry because our past 
experience has shown that excessive vibration of the crane 
takes place without the cushioning effect of timbers. Con- 
tractors do not regard this procedure as a_ necessity; 
but where cranes are worked at the rate of gas-works 
plant, timbers save their cost in repairs in a short time. 
The span of the crane is 112 ft., the height from the rail 
level to the underside of the tavelling bridge girders is 
18 ft. 13 in., and the depth of the bridge girders is 9 ft. 
g in. The wheel base is 16 ft. 6 in. with two pairs of 
wheels to each leg. The range of hoist is 33 ft. The 
crane is designed for a maximum working load of 7 tons, 
and a grab is provided, of the ‘‘ Barnard ”’ type, capable 
of lifting 2 tons of oxide. Sling chains are attached to 
the ends of the grab, for use in lifting the box covers. 
The total weight of the crane is 60 tons, and the speeds 
are as follows: 


Hoisting . m ar me lee bp 60 ft. per minute 
DT 5? 5 + °S ow se me el é 
Cross traverse . . 0 Be 


The horse-powers of the motors are 42 H.P., 25 H.-P., 
and 5 H.P. respectively. The operating cab is slung from 
the cross-travel trolley frame, thus giving the operator a 
good view of all the work he is handling. 

As before mentioned, this lay-out leit a space of open 
yard at the end of the A set of purifiers. In order to make 
full use of this space as oxide storage ground, and occa- 
sional revivifying area, the crane gantry was extended 
to the end of the yard, thus bringing the whole of the space 
in full reach of the grab. To facilitate unloading and 
storage of new oxide, a railway viaduct from the higher 
level railway was constructed out of dismantled material 
from the old purifying shed. This viaduct was run along- 
side the old gas main and water valve pits, and the excava- 
tion used to form a ramp and unloading pit 70 ft. long 
by 14 ft. wide by 11 ft. 6 in. deep. Oxide is unloaded from 
trucks with bottom doors, and allowed to run down the 
ramp into the storage pit. When the pit has become full 
of oxide, unloading can continue side door, and the oxide 
may be wheeled on ‘planks over the heap at the level of 
the gantry to the yard beyond the pit. Oxide is thus 
stored in the yard in excess of the capacity of the pit to a 
depth of 10 ft. This is a very convenient arrangement, 
and in conjunction with the grab rapid handling of oxide 
is assured, 

The supply of gas to each of the sets of purifiers is con- 
trolled on a main inlet valve. In order to assist in the 
control of boxes, a set of gauges is fixed on each set 
adjacent to the inlet valve, consisting of a gauge to each 
box and one main inlet and outlet gauge. These are of 
the single-tube type, and it is possible to see at a glance 
the pressure thrown by each of the boxes in a set, and 
also the comparative pressure that would indicate the pro- 
portion of total gas taken by each set. 

The work of the purifying shed is now largely mechan- 
ized, and considerable labour has been found to be saved 
by the use of the Ingersoll-Rand pneumatic digger. We 
find that the use of diggers when discharging oxide from 
boxes saves at least four men per box, and carries out the 
work much more rapidly. The loading of the boxes is 
quickly effected by means of the crane and grab; the only 
hand-work in the boxes consisting in levelling the oxide 
as discharged from the grab. When the grab was first 
installed we were rather doubtful as to whether the oxide 
would be dumped into the boxes in too solid a mass, and 
lie too heavily for the passage of the gas. Our experience 
has shown, however, that the grab opens very slowly, and 
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the oxide trickles loosely into the boxes, and no trouble 
arises from packing. The handling of material from place 
to place on the ground floor of the shed is carried out by 
means of a battery truck. The truck is of the elevated 
platform type of 2 tons capacity, and is provided with a 
number of stillages or skips. The battery truck removes 
one of these skips to the required position while others 
are in the course of loading. This is found especially useful 
when discharging a box, as stillages can be placed under 
each of the’four outlets of the box, and the oxide removed 
as fast as it is discharged, thus taking the oxide to a con- 
venient position and obviating fires that may take place 
in a mass of oxide discharged under the boxes. The 
battery truck is also used for the loading of spent oxide 
into trucks on the low-level railway running the length of 
the side of the shed in the lower works yard. The oxide 
from the secondary boxes, and occasionally from primary 
boxes which require revivifying, is conveyed to the open 
space at the end of the shed, and fed into a ‘‘ Kuli ’’ oxide 
breaker; the crushed oxide being left in a convenient posi- 
tion for handling by the grab. 

The following table is a copy of the works purifying 


costs since 1917, and shows the economy that has evolved ' 
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ing Standards Committee’s requirements, which included 
the following tests : 


Setting time.—Using the Vicat needle and mould 
apparatus. 

Expansion.—Chatelier expansion apparatus. 

Sieving.—On fine and medium grade sieves, and the 
making and pulling of neat cement briquettes and 
the sand cement briquettes of 3 : 1 proportion. 

Tensile. —Tensile tests on these briquettes were made 
on the Avery cement testing machine in the Labora- 
tory, which is of the compound lever type and shot 
loaded. Tensile tests were carried out on briquettes 
of 7 and 28 days age. When it was found that the 
cement had passed the Specification requirements, 
the particular batch of cement was allowed on the 


job for the building contractor’s use. 





The concrete made by the contractor was checked by 
testing samples of concrete poured into 6-in, cube-shaped 
moulds, the concrete being taken direct from the mixing 
platform or mixing machine (four samples to every 25 
cub. yards). The moulded concrete blocks were allowed 
to set in the moulds for two or three davs, and were then 


Purifying Costs (Excluding Oxide, &c.). 


















































Ended March . 1917. | 1918. 1919. 1920, 1921. 1922. 1923. 1924. 1925, 1926 1927. 1928. 1929. 
d, d. d. | d. d. d,. d. d. } ’ d. ad. d. | 3 
5 aoe per 1000 | per 1000 | per 1000 | per 1000 | per 1000} per 1000 | per 1000 | per 1000 | per 1000 | per 1000 | per 1000 | per 1000 | per 1000 
C Ft. C.Ft. C.Ft. C.Ft. C.Ft. C.Ft. C.Ft. C.Ft. C.Fe. | C.F. C.Ft. C.Ft. C Ft. 
- = ———— — » = po aa: ee | ae = —_ 
Engine and boiler- | | 
men. 0'02 0°04 0°06 0°09 0°07 0°06 | 0°04 | 0703 | o'04 0°03 o'O4 0°04 0°03 
damien uae - Tse em Dn ee! a ape Mee | af De ~ Aa 1 : 
7 . ° . | | ] 
Unloading oxide, &c.| 0°41 | 0°68 0°78 0°34 0°32 0°26 | o'12 o'10 | 0'08 | 0°05 0°05 0°07 0°05 
Sundry o’o! o'o!r o'o! | 0°00 | O'OI o'o! | 0°00 0°00 0°00 0°0Oo 0°03 o°o8 o'ol 
Changing boxes. Charges included with unloading oxide, &c. 0'08 0°08 o*10 o'12 o* 10 o'13 0°04 
Grids and bearers 0°05 0°04 0°26 0°03 O'O4 0°04 0°02 | o 03 0’o2 0'02 o'Oo! o'o!l 002 
Compensation . .| 0'’0o . 0°00 o*10 o’or | o'’oo ee | 0°0O 0°00 0°00 0°00 
Meléet.. ir ofp Oe o'o! 0'02 o'oI oo! 0°02 o'or o’or | ovo! o'ol o'o1 oo! 0°00 
——_—_—— —|- Be Ani ‘ — OF LEER thee be: es ~ "icex aha 
i nr de | 0°50 0°78 1°13 0°47 0°45 0°49 0°25 0°25 | 0°25 0°23 O° 24 O° 34 ors 
Rate of wages per | 
ers Oh) So Rae 11°88 1/1°70 | 1/4°85 | 1/8°87 | 1/6°58 | 1/3°21 1/2°64 | 1/3°21 1/3°21 1/3°21 1/3°21 1/3°21 








in the purifying shed. The year 1928 is high in cost owing 
to disorder due to reconstruction. During the period that 
the old boxes were dismantled, and sets A, B, C, and D 
were constructed, gas-making continued as usual, and 
even in the summer period did not fall below 12 millions 
per day at the Windsor Street Works. 

I would like to stress in this short paper the importance 
of testing the materials used in the construction of rein- 
forced concrete. The introduction of a small quantity of 
poor material can quite easily affect the stability of the 
whole structure. In the case of cement, the usual pro- 
cedure is to test the deliveries by obtaining a sample from 
the bags of a 10-ton truck. A sample is therefore obtained 
from at least six bags of about 10 lbs. in weight. This 
truck, however, may have been loaded from more than 
one bin at the cement works. It is quite possible for such 
a sample to test out satisfactorily while defective bags are 
included in the truck. One defective bag of cement may 
be a serious menace, as it is usual for cement to go to 
the mixer one bag at a time; and should small tie beams, 
for instance, be under construction, a defective bag would 
represent a break in the construction of the beam or tie: 
Much the safer method, therefore, is to arrange with the 
cement suppliers to place apart certain bins of cement to 
be used for the particular job. Should these bins be 250 
tons in capacity, a sample can then be taken from all parts 
of the bin, and the bin then sealed and left for 28 days 
until finally passed as satisfactory. The cement can then 
be delivered as required from the approved bin. Should 
the bin contain 500 tons of cement, then two samples 
should be taken in a similar manner. The Industrial Re- 
search Laboratories of the Gas Department, under the 
charge of Dr. C. M. Walter, carried out the tests of 
materials used in the Windsor Street construction. The 
cement was tested in accordance with the British Engineer- 


sent to the Laboratory for testing. Tests were carried out 
on blocks 7 and 28 days old by means of a 100-ton Avery 
machine. This machine is of the vertical single lever type, 
electrically driven through spur and worm reduction gear; 
the loading crosshead of the machine being finally operated 
by means of four screws and nuts. ‘The poise of the 
machine during loading operations is traversed along the 
beam by means of a separate motor and belt drive. The 
results of these tests gave a very good indication of the 
quality of concrete used, and also indicated the time when 
the shuttering from the reinforced concrete could be re- 
moved. The steel was obtained from a rolling mill in the 
South Wales district. This mill rolled steel from billets 
delivered from adjacent steel works. Immediately on re- 
ceipt of the order for steel bars from the building con- 
tractor, the rolling mill produced bars of the right dia- 
meter and of the lengths necessary to suit either columns 
or beams in the new building. When the steel was rolled 
they communicated with the Industrial Research Labora- 
tory, and a representative was sent to the works to inspect 
the material at the mill. The Inspector checked the dia- 
meter and length of bars, and also saw tests carried out 
in the rolling mill test house before delivery of the material 
to Birmingham. ‘The test carried out at the rolling mill 
included hot and cold bending tests on samples stamped 
by the Inspector. Should the tests at the rolling mill be 
satisfactory, similar test pieces were sent to the Industrial 
Research Laboratories, for check tests on the machines 
there. These steel tests were carried out either on the 
100-ton._ machine mentioned above, or on a 25-ton Avery 
machine of the vertical single lever electrically operated 
type. The machine at the rolling mill was of the vertical 
single-lever hydraulically-operated type, and it is interest- 
ing to note that the various results agreed very well, 
taking into consideration that the bars were tested as 
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rolled, and not prepared by machining in any way. After 
the check tests were passed as satisfactory, the rolling 
mill was requested to send the material on order to the 
building contractor at the gas-works. The steel in ques- 
tion was ordered to be of 28-33 tons per sq. in. tensile 
strength with an elongation of not less than 20 per cent. 
on an 8-in. stretching length. 

In conclusion, I beg to acknowledge the courtesy of the 
Birmingham Gas Committee in permitting me to give this 
paper, and to the kind advice of the Engineer-in-Chief, 
Mr. J]. Foster. I deeply regret that illness should prevent 
the latter being with us at the reading of the paper. | 
also wish to acknowledge the help of Dr. C. M. Walter, 
of the Industrial Research Laboratories, and of my Chief 
Draughtsman, Mr. S. C. Reynolds, for the preparation of 
the drawings and plans. 


DISCUSSION. 


Dr. W. B. Davipson : | am very glad to have the opportunity 
to say a word or two to supplement this very lucid and interest- 
ing paper. It was my great pleasure to work with Mr. Pear- 
son in the old days at Birmingham, in connection with liquid 
purification; and I should like to refer to that subject. In 
1912, the question of candle-power was still important ; and in 
considering the possibilities of the commercial success of liquid 
purification, we reckoned that the removal of the CO,, in- 
creasing the quality of the gas about 1 c.p., made about 1d. 
per 1000 ¢.ft. credit. A few years later, of course, the question 
of candle-power became less important, and after the passing 
of the 1920 Act it was blotted out altogther; and that fact 
rather knocked the bottom out of a scheme of liquid purifica- 
tion. But | think we have still to consider the advantage of 
removing the carbon dioxide. A gentleman whose name | will 
not mention has impressed upon me in recent years, in connec- 
tion with complete gasification, or the manufacture of producer 
gas, the necessity for reducing the carbon dioxide content to 
the lowest possible figure if it is desired to secure efficiency 
with gas: fires or incandescent lighting. I do not think it 
matters so much for mere boiling. That is a matter I should 
like to bring to your notice as being worthy of investigation. 
I started investigating along that line, but you will appreciate 
that it is very difficult for anyone in private practice to find time 
to make a proper investigation. The fact that ammonia is 
becoming almost worthless, of course, stands to the credit of 
liquid purification. The old obstacle with regard to losses, 
which it was very difficult to keep below 10 per cent., has now 
been removed, and it would appear that soon you will be able 
to use as much ammonia as you please; and the only expense 
will be the plant cost, which should not be great, and the steam 
charges for the distilling of the ammonia. There is really no 
chemical engineering difficulty in liquid purification, though | 
personally should always want a catch box. 

Dr. G. W. ANDERSON: I am very much impressed by the 
great care which has been taken in the erection of the structure 
at Birmingham. The importance of the testing of the cement 
is a matter which | feel has not always been considered by 
those responsible for structural work, but I am wondering 
whether that testing could not be carried out more conveni- 
ently, and possibly more cheaply, at the cement works. Testing 
at the works is done frequently, and perhaps always, in the 
case of ironwork; why should not this be done, therefore, in 
the case of cement? | am wondering whether there were 
definite reasons for making these elaborate preparations and 
precautions for the storage and testing of the cement at the 
site. It must be gratifying to the gas industry to know that, 
in spite of the development of modern processes—liquid purifi- 
cation—oxide purification still holds its own. I feel, however, 
that fundamental data on oxide purification which would allow 
us to achieve even better results than the gas industry can at 
present is still lacking. One cannot regard an expenditure on 
labour of otr5d. per tooo c.ft. as excessive; but unless one 
knows the activity of the oxide and the time of contact allowed, 
it is difficult to decide whether the optimum has yet been 
reached. In spite of the caveat in the introductory notes, Mr. 
Pearson is still referring to fundamental data; and these con- 
cern the area which has been employed and the capacity per 
unit volume of gas treated. I hope it is understood that area 
can only affect the back-pressure thrown by the purifiers, and 
never the capacity of the purifiers. The capacity of the puri- 
fiers, as well as the efficiency, must depend on the volume of 
oxide and the efficiency of the oxide. For that reason I sub- 
mit that no difference could be or should be made in regard 
to cross-sectional area, whether the oxide purifiers be charged 
with an active or an inactive oxide. On the other hand, the 
difference in the capacity for ordinary oxide and active oxide 
seems slight. A figure of 7°70 c.ft. per tooo c.ft. per dav is 
given for ordinary oxide, and 6°66 is given for an active oxide. 
I have come across oxides which vary in activity very widely. 
Certain artificial oxides possess an iron content of (say) 50 per 
cent. on the dry basis, but only about 5 per cent. is actually re- 
acting with the sulphuretted hydrogen at the concentration 
which we have in coal gas—(say) of the order of 1 or 13 per cent. 
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Natural oxides, and other artificial oxides, have an active iron 
content of 30 per cent. of the 50 per cent. present, or si 
times as much as in the other cases; and I can only imagin: 
that the Birmingham Gas Department is extremely happy i: 
not having been confronted with the difficulties arising fro: 
inactive oxide which other less fortunate gas-works have ha 
to handle. The activity of the oxide must be an importan: 
factor in the cost of operations, and at Birmingham it is no 
unlikely that in one operation’a completely fouled oxide—that 
is, one containing some 45 to 50 per cent. of sulphur—shoul 
be obtained. Mr. Pearson refers to fouled oxide béing obtained 
frequently and stored outside; and | hope he will tell u 
whether it was completely spent in one operation. This, in 
deed, would be a very great achievement. I am particular] 
interested in the use of the pneumatic diggers, but I an 
wondering whether it is safe to use iron spades in purifiers 
or whether they should be protected with Delta or other non 
ferrous metal which will not give rise to sparks. Sparks hav: 
caused conflagrations in purifiers, and have led to disastrous 
results, 

Mr. T. F. E. Rueap (Birmingham): I think we must con- 
gratulate Mr. Pearson on having presented an exceedingl 
practical paper; and I would commend to engineers the draw- 
ings, which to my mind are wonderful. They contain a tr« 
mendous amount of information, and they are reproduced ex- 
tremely well. The oxide purification system seems to me to b 
a remarkable survival. The perfection of an old process has 
made it last, and prevented its displacement by anything mor 
modern. It reminds us of the reliability of the tortoise a 
against the uncertainty of the hare. I have a feeling, however, 
that we ought to get to a chemical process which will occup) 
very much less ground space and will involve very much less 
capital cost. As Mr. Pearson points out, we in Birmingham 
have examined all the processes very carefully, but so far 
none of the others have been able to displace the old oxid 
process, We were very much attracted by the bicarbonat 
process, which we heard was doing great things in America; 
and I think we were the first in England to criticize the pump- 
ing of the H,S into the atmosphere when the bicarbonate solu- 
tion had to be revivified. At the Windsor Street Works it 
meant pumping into the atmosphere 200,000 c.ft. of H,S per 
day. This was definitely anti-social. The Americans appa 
ently objected to the smell as well, and it was necessary there 
to go in for a more complicated process of oxide suspension, 
and so on, which has complicated an otherwise attractive pro- 
cess, and put it out of court for the present. The liquid puri- 
fication process by ammonia is one which several people, in- 
cluding ourselves at Birmingham, are going into again; and 
it has been whispered to me that probably the loss of ammonia 
might be an extremely good way of getting rid of ammonia. 
We must not forget, of course, that even with the liquid 
purification process we have still to get a sale for the ammonia 
after we have finished with the purification process. The point 
with regard to CO, removal has been stressed; and I do not 
think it is generally appreciated how very important it is to 
reduce the inerts. If you can reduce the inerts by 1 per cent., 
and you have got steaming verticals, or a combination of 
steaming verticals and horizontals, or a combination of hori- 
zontals and water gas, you can increase your thermal yield. 
You have possibilities of increasing it by at least \1 therm per 
ton, which is very desirable; and this should be offset against 
any cost of liquid purification. I unde@tand that a new 
arsenic process is being pushed in America. I have no par- 
ticulars, but it promises to be a very interesting process; and 
I think the Americans have got over the troubles of the bi- 
carbonate process. If so, we shall probably have something 
which will appeal to the chemists more than does the old- 
fashioned oxide process. Dr. Anderson suggests that we in 
Birmingham have had no trouble with oxides. During the 
last few years we have been fairly happily placed, but for a 
few years immediately after the war we did experience a great 
deal of trouble due to the uncertainty of oxides. We could 
not get anything reliable, and were on tenter-hooks all the 
time as to whether our gas would be purified. 

Dr. E. W. Smiru: [ think perhaps it is due to you that I 
should give some further details of the American liquid purifi- 
cation processes that have been so successful. Mr. Rhead was 
one of the first to point out that it was out of the question to 
think of putting any H,S into the atmosphere from the bi-car- 
bonate process. This difficulty has not yet been overcome; and 
the only prospect of making that process at all practicable in 
this country was by burning the H,S and putting it as SO 
into the atmosphere. Even this was not really a proper thing 
to consider; but in connection with coke oven practice it was 
thought that, if crude gas is used for heating ovens, then, if 
the H,S is burned and sent up the stack, as it is under those 
conditions, it would be no worse at any rate if the H,S were 
taken out of the gas and put into the air, which air is used 
(say) under boilers or as secondary air to the ovens, or in 
some other way in which the H,S is not, of course, going to 
the atmosphere. This led to the holding of an inquiry; and 
it was decided, by an adjudication on the part of the various 
Government Departments, that in no circumstances would they 
allow H,S to be burned and converted into SO,, and the SO, 
emitted into the atmosphere. Then the Americans developed 
the ‘* Ferrox ’’ process; and that process worked satisfac- 
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torily—and the bicarbonate process is satisfactory in America 
very largely because the test for H,S in power gas is less 
stringent. The ‘‘ Ferrox ’’ process did get over the difficulty 
of putting H,S into the atmosphere, and pure sulphur was pre- 
pared; but the troubles due to effluents, the capital cost, and 
the fact that in no circumstances did they claim for it 100 per 
cent. H,S extraction, as required in this country, rendered the 
process inapplicable here. 

(hirdly, the Americans have endeavoured to get out of their 
difficulties by developing a process which depends on the use 
of arsenious acid ; and they have an extremely attractive chemi- 
cal process. It works very satisfactorily, but again they do not 
claim that it takes 100 per cent. H,S out of the gas; go 
per cent. is the practicable figure from a cost point of view, | 
understand that there is no likelihood of the authorities allow- 
ing the use of solutions of arsenious acid freely on works; the 
danger being, they suggest, too great. But, in any case, sup- 
posing that either of these processes were really satisfactory 
from the points of view I have mentioned, we have to bear in 
mind the troubles with effluents, the fact that the cost of run- 
ning these processes is nothing like so low as the cost which Mr. 
Pearson has put forward in relation to his process, and the 
fact that no process on a gas-works for taking out H,S can 
be satisfactory if there is the slightest risk of H.S passing. 
Oxide purifiers will continue to be used. If oxide purification 
has to be adopted as a catch for the final H,S in a liquid puri- 
fication process, it is known that the area required is nothing 
like proportionate to the amount of H,S left in the gas; and 
the purifying area would be considerable for the last 10 per 
cent. of H,S. As regards liquid purification by ammonia, | 
feel that Mr. Pearson has drawn the right conclusion when 
he suggests that it is not at all a practicable scheme. I think 
that from the points of view of cost and effluent alone the 
process is ruled out, and, further, if I were an engineer in 
charge of a works I should do as Dr. Davidson suggests—i.e., 


insist upon having catch boxes. If catch boxes have to be 
used, then the areas must be greater than the amount of 


ammonia and H,S left in the gas. Finally, I should like to 
ask if Mr. Pearson has given consideration to the question of 
drying the gas prior to oxide purification. My own feeling 
is that it is not practicable to extract moisture from gas prior 
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to purification. .I do not know that any work has been done 
on this, but theoretically, and practically from my own experi- 
ence in oxide purification, | should say that you are asking for 
serious trouble if you take the moisture out of the gas, even 
supposing that the gas is only at 60° Fahr. 

The PreEsiDENT: | am very gratified that we have had such 
a good discussion on this paper this morning. If there are 
others who would like to contribute something which they feel 
would be for the benefit of the members of the Institution, will 
they kindly forward their observations in writing? ‘The Coun- 
cil will consider whether it is possible to include them in the 
‘* Transactions.”’ 

Mr. Pearson, replying to the discussion, said : The remarks 
of Dr. Davidson, I believe, do not call for reply. 1 do not 
quite understand whether or not Dr. Anderson thought we 
were storing cement at the gas-works for the construction of 
the purifiers. That not the case, but we tested bins at 
the cement works, and we had ‘those bins sealed for delivery 
to Windsor Street, so that we were sure that each truck that 
came in was filled from the same bin. I think it will be neces- 
sary always to test the cement again at the works, especially 
as one wishes to test the concrete itself there. 

The areas of purification which J have given are those we 
have obtained in practice in our experience of oxide. Those 
areas are correct for the oxides we have used at Windsor 
Street, and I believe we have used practically all the better- 
known types. Dr. Anderson also asked if we spent the oxide 
up to 50 per cent. in one operation; and I may say that that is 
done regularly. [I do not think any danger is likely to arise 
from the use of the digger. The action of the digger is such 
that it does not give big blows, but gives a series of sharp 
blows which do not represent much movement of the digger 
itself. It is more a pressing-in of the digger by vibration. 

I should like to thank both Mr. Rhead and Dr. Smith for 
their remarks. I think that the drying of gas prior to purifica- 
tion would be quite impossible. During the process of purifi- 
cation the temperature of the gas is rafsed very considerably 
in the primary boxes, and the effect of putting in dry gas would 
be to bring about the absorption of the moisture in those 
boxes, thus rendering the oxide dry, when by-passing would 
immediately take place. 
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REPORT ON THE INTERNATIONAL COMMISSION ON 


ILLUMINATION. 


By ROBERT WATSON (Doncaster), Delegate of the Institution. 


The work done by the Executive and Technical Com- 
mittees of the International Commission on Illumination 
at the meetings in Bellagio in the year 1927 was found to 
be justified by the proceedings of this body which met, 
under the presidency of Mr. C. C, Paterson, in plenary 
session at Saranac Inn, New York State, on the 22nd 
to 28th September, 1928. The programme of work out- 
lined for study, which had been well prepared, and the 
appointment of various National Committees, to act as 
secretaries for specific subjects, had the effect of concen- 
tration of effort and resulted in definite and important 
reports collecting the views of the various National Com- 
mittees interested in the particular topics under considera- 
tion. The Illumination Engineering Society made excel- 
lent arrangements for their meetings at Toronto. These 
proved of considerable interest, and although distinct 
from the Commission’s own conference were of service 
in indicating the present position and trend of American 
illumination practice. 

The work of the International Commission on Illumina- 
lion commenced at Saranac Inn on Saturday, the 22nd 
September, with a meeting of the Executive Committee 
at which the final arrangements were made for the plenary 
session. The British representatives were: C. P. Ban- 
ham, Major J. W. Buckley, W. E. Bush, J. F. Colquhoun, 
. Good, Dr. W. M. Hampton, J. M. Henshaw, L. B. W. 
jolley, Prof. J. T. Macgregor-Morris, J. W. Ryde, Major 
(. H. Spittle, E. J. Stewart, C. W. Sully, J. R. Thomas, 

M. Waldram, R. Watson, and G. Wilson. The other 

‘untries sending representatives were Austria, Brazil, 
l’rance, Germany, Holland, Japan, Russia, Sweden, 

itzerland, and the United States of America. 

The opening plenary meeting took place on Monday 
morning, the 24th September, under the Presidency of 
Mr. C. C. Paterson, who is a prominent member of the 
ritish National Committee. 

An address of welcome was given by Prof. J. W. Lieb 





(of the Edison Co., New York), who acted as Chairman 
of the American Reception Committee. 

The President, in his address, referred to the proposed 
revision of the Statutes of the Commission, for which 
a committee was required, consisting of one member from 
each National Committee. The Commission had two 
functions to fulfil, one to establish international under- 
standing and agreement on such subjects as might be 
considered desirable, and the other to study questions 
relating more particularly to lighting practice. 

Following the conclusion of the President’s address, 
the Treasurer, M. Filliol (of Geneva), presented two 
statements of accounts covering the period of four years 
which had intervened since the 1924 plenary sessions, 
Summarized, these were as follows : 


RECEIPTS. 


f «a 
Balance from last account. 539 o % 
Subscriptions (total) 2450 17 11 
Sale of publications . 74 4 
Interest on deposit account 61 14 2 
£3058 16 10 
PAYMENTS, 

f s & 
Secretarial services. 800 0 0 

Triennial session expenses 
Geneva. e's 232 0 § 
Belingi®-.is . 183 19 2 
Printing proceedings 681 13 5 
Stationery, postage, &c. 130 8 3 
Balance .. . ; 1930 15 7 

. 

£3058 16 10 


The balance was subject to the costs of the 
meeting and general administration expenses. 

During the course of the week there were three full 
sessions of the members, at which subjects such as Street 
Lighting, the Organization and Working of the Com- 
mission, and general questions were discussed. So far 
as the British delegation was concerned, arrangements 
were made for sub-division of the work among the mem- 
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bers in order to ensure representative attendance at these 
meetings, and for each group a leader and reporter were 
appointed, who were requested to see that British points 
of view were presented and supported where necessary. 

The first subject submitted for discussion at a general 
meeting, held under the chairmanship of M. E. Payot, 
was ‘‘ Street Lighting,’’ and this resulted in a very useful 
exchange of views. Germany had acted as secretariat in 
this case and Herr W. Weissmann presented the German 
Committee’s report. Four of the National Committees— 
U.S.A., Great Britain, France, and Germany—had made 
contributions, and these were summarized in the report. 
Attention was confined to the attempt to obtain agreement, 
or, at least, understanding, on the basic test problems of 
street lighting. These covered such questions as standards 
for the determination of effectiveness by measurement of 
the degree of illumination with particulars as to density, 
diversity and consumption ; classification of street lighting 
installations ; arrangement of lamps; glare; perceptibility ; 
lamp spacing and height ratios, etc. 

In addition to the German Secretariat report, there were 
contributions from the following members: Mr. C. C. 
Paterson on ‘‘ The British Standard Street Lighting 
Specification ;’’ Herr L. Schneider on ‘‘ Physiological 
Fundamentals; ’’ Mr. A. K. ,Taylor on ‘‘ The Reflection 
Characteristics of Road Surfaces;’’ M. Gouffé on ‘‘ Cal- 
culations of the Lighting Requirements for Public Roads 
and Open Spaces; ’’ Mr. C. A. B. Halverson on ‘‘ Ameri- 
can Traffic Control by Illuminated Colour Signals; ’’ and 
papers submitted by the French, Japanese, and American 
National Committees. 

The Report showed that the British Standard Specifica- 
tion had adopted minimum horizontal foot candle values 
at approximately ground level as being the most practical 
andi convenient for the classification of street lighting in- 
stallations and had included provision for distribution of 
illumination, heights, and spacings of light sources, &c. 
In America the average horizontal illumination at about 
4 ft. above the ground was regarded as the best measuring 
standard. Germany also preferred this type of standard, 
but at a height of 1 metre. Minimum horizontal illu- 
mination was, however, also to be quoted. The French 
National Committee agreed with average horizontal illu- 
mination at ground level, although pointing out that other 
factors claimed consideration. 
fact that unanimity did not exist in the States, and some 





The debate disclosed the | 


speakers went so far as to state their disagreement with | 


any such measurements, considering that ‘‘ visibility ’’ was 
the principal criterion to be adopted. No suggestion, 
however, was made as to how it was to be appraised. 
There was general accord as to the desirability of a state- 
ment of the ‘‘ diversity,’’ or, as recently expressed, the 
*‘ uniformity ’’ factor. 

These and other points covered by the report occupied 
attention during three meetings, and it was ultimately 
recommended that in international comparisons of street 
lighting installations both the average and minimum hori- 
zontal values should be stated, the plane of reference being 
on the surface of the street. The Secretariat Committee 
were asked to continue their services in trying to establish 
agreement as to the plane on which measurements should 
be made; to obtain information as to the best method of 
determining degrees of brilliancy, glare, and visibility in 
street illlumination ; and to discuss the questions of hourly 
consumption of electricity or of gas, and the emitted flux 
expressed in lumens in relation to the units of surface and 
length of street. These recommendations were submitted 
later to the plenary meeting and adopted. 

The technical meetings held on Monday considered the 
topics of Automobile Headlights, Glare, Distribution of 
Luminous Flux, and Photometric Test Plates. 

The subject of light flux distribution was covered by four 
contributions taken at a meeting presided over by Mr. 
P. Good :—A report from the French National Commit- 
tee; “‘ Study of the Distribution of Flux from Lighting 
Devices,’’ by M. J. Wetzel; ‘‘ Classifications of Lighting 
\ppliances by the Method of Distribution of Flux,’’ by 
MM. H. Desarces and D. Demeure; and Point to 
Point Methods of Determining Zonal Flux,’’ by Ziro 
Yamanti (Japan). ‘ 

M. J.. Wetzel, in his interesting paper, described a 
method called ‘‘ The Method of Uniformity Curves,’’ for 
assessing the performance of an illumination fixture from 








the point of view of the uniformity of illumination attain- 
able by its use. It was assumed in this method that ¢! 
fittings were arranged uniformly on the plan. In the ca 
of street lighting it was taken that the fittings were situat: | 
in a straight line. The author gave a definition of | 
coefficient of uniformity which takes cognizance, not or 
of the extreme values of illumination, but also of the inter- 
mediate values. The coefficient thus defined is a function 
of the spacing-height ratio of the units. It is this fur 
tion which is represented by the uniformity curve. 

The British proposals were for the classification of {i 
tings by zonal distribution. Germany suggested gene: 
classifications in which various distributions should 
classed according to the percentage of the flux which fails 
within specified angles. 

Mr. G. H. Stickney took the chair at a meeting where 
the subject of ‘‘ Lighting Education ’’ was discussed. The 
American Committee furnished a paper in which an en- 
deavour was made to give some indication of what was 
being done throughout the world in this matter. They 
had sent a series of questions to each of the National 
Committees and to men interested in lighting in other 
countries, and the report reproduced the replies. The 
questionnaire asked for information as to (1) General 
educational activities; (2) Intensive training in lighting ; 
(3) Lighting demonstrations ; (4) Lecture articles and pub- 
lications, &c. 

The replies were principally from electrical organiza- 
tions. In view of the fact that in papers and discussions 
of this character, the predominance of electric lighting is 
bound to make itself felt, and subsequent publication of the 
proceedings necessarily have an advertising effect, the 
importance of an effort to keep gas lighting in the public 
mind is self-evident. Since there was an entire absence 
of any replies directly from gas interests, it was pointed 
out that the British Commercial Gas Association, and the 
gas industry generally, through the issue of literature, the 
publicity given in showrooms, and in other ways, took a 
share in this work. 

The question of the development of better methods of 
illumination came up again at a later meeting, with Dr. 
J. Adolph as chairman, under the subject of ‘' Present 
Practice in Residence Lighting,’’ when the American Com- 
mittee submitted the result of another questionnaire. 
Electricity educational methods and work were predomin- 
ant in the paper and answers obtained, and as discussion 
was likely to be in this direction, the author of this report, 
representing gas interests, took the opportunity early in 
the discussion to say that gas lighting was considerably 
used not only in England, but in France and other coun- 
tries, and that he objected to any paper which favoured, 
although unintentionally, any one form of lighting. The 
ground on which they met was neutral and the work of 
furthering better illumination should be equally so. The 
British and French delegates generally agreed that the 
information collected was primarily of a commercial 
character and therefore not suitable as such for the Com- 
mission. 

The American Secretariat Committee submitted a use- 
ful report on ‘* Factory and School Lighting,’’ and this 
was taken at a meeting under the Chairmanship of Herr 
H. Schlégl. The Committee had obtained information 
from various National Committees as to the possible re- 
vision, extension, and use of the Geneva Code, and a 
résumé of current practice in three countries was given. 
Comment was made on the progress made in factory light- 
ing. Germany stated that in their country installations 
having suitable and adequate illumination predominated. 
In America nearly all classes in industry having new in- 
stallations employed equipment giving an average illu- 
mination over two and a half times greater than found 
in older plants. From Great Britain the Committee had 
gathered that the average intensity was below that in the 
U.S.A., although for certain processes high intensitic 
obtained. In the German reply, it was stated that no 
special rules had been promulgated with respect to schoo! 
lighting, and doubt was expressed as to whether these 
were necessary, the provisions for lighting offices and 
certain other interior rooms being considered applicable. 
There was a growing recognition of the importance of 
good lighting in factories, offices, and schools. The illu- 
mination values adopted in new installations were fre- 
quently in general accordance with those included in the 
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Geneva Code which comprised recommendations similar 
to those made by the British Home Office Committee on 
Lighting in Factories and Workshops. 

The report was followed by papers by M. Cohu on 
“Tests Concerning the Influence of Illumination on Pro- 
duction and Fatigue in Manual Labour,’’ by Herr W. 
Trib on the ‘‘ Principles of Illumination;’’ and by the 
Japanese Committee on ‘‘ Recommendations for School 
Lighting. ”’ 

Following the discussion on the subject of Factory and 
School Lighting, it was decided that the Geneva Code 
be retained as a model for legal regulation, and be desig- 
nated as the ‘*‘ Code of the International Commission on 
[lumination.’” The minimum values given therein were 
to be adjusted conformably with progress in illumination. 

Under the heading of ‘‘ Definitions and Symbols ’’ con- 
tributions were made at a meeting, with M. Filliol as 
Chairman, by the French Secretariat Committee and 
M. A. Blondel. 

The report, following the proposals previously made 
at the Geneva Conference and accepted by the Commis- 
sion, dealt with the logical sequence of the photometric 
definitions, and proposed a schematic table of the prin- 
cipal quantities. With the retention of the ‘‘ international 
candle ’’ as the unit of luminous intensity, the Committee 
proposed the adoption of an auxiliary system of photo- 
metric units derived from the C.G.S. system which was 
already international among physicists. Further pro- 
posals were made for the adoption of definitions for some 
photometric quantities and units not yet considered by 
the Commission. 


It was suggested that the quantity of light was not 
logically more fundamental than the rate of flow of this 
quantity, and that luminous flux should be the starting 
point for any table of nomenclature, deriving from this 
the quantities of (a) intensity and brilliancy ; (b) quantity ; 
and (c) illumination and radiance. 

The Committee noted that there was a possibility that 
the German ‘‘ Hefner’’ would be abandoned as soon as 
a satisfactory standard of luminous intensity existed. It 
was suggested that when a good representation of .the 
‘candle,’’ with the black body basis, was realized, to give 
this unit an international scientific name taken from the 
Greek, such as ‘‘ Pyr’’ or ‘‘ Lampsis.”’ 

The Committee in this report classified quantities and 
units in five different groups, viz. : (1) Those relating to 
densities of luminous flux, radiance, and apparent illu- 
mination; (2) Those relating to diffusion and glare; (3) 
Those relating to questions of visibility, total visibility, 
total radiance and spectral radiance; and (4) Definition 
of the retinal excitation or quantity of retinal illumina- 
tion. 

At the later plenary meeting it was stated that as the 
Commission desired a uniform system of expression and 
recornized advantages which might result from the em- 
ployment of the C.G.S. method, the Secretariat Com- 
mittee had been asked to establish a system of photo- 
metric units based on the same principles as the C.G.S., 
but retaining the use of the ‘‘ Lux ’’ already known in 
industrial and commercial spheres. A recommendation 
was added that photometric quantities expressed by any 
national units should be also expressed in parentheses by 
the C.G.S. equivalents. 

Recommendations as to the definitions and symbols of 


luminous flux density, hemispherical flux density, trans- 
mission factors, radiance, and quantity of light were also 
agreed to. 


he Commission adopted the following sequence of 
metric quantities : Luminous flux (symbol F or @ 
Intensity (I), Illumination (E), Brilliancy (B), Radiance 
and Quantity of light (L). 
he subject of Photometric Standards was covered by 
following papers: (1) ‘‘ Realization of the Warburg 
Rovonal Light Unit,”’ by Messrs. C. Mu¥Ner & R. Frisch, 
(2) “A Rational ‘Unit of Light by Means of Absolute 


Measurements of Total Radiations,’? by Mr. C. Muller; 
(s) “* The Study of Candle Power Standards,’’ by Messrs. 
E. C. Crittenden and J. F. Meyer; (4) ‘‘ Comparison of 
P! otometric Standards between the National Physical 
‘oratory at Teddington and Eidg,’’ by Messrs. E. 


ig and F. Buchmuller; and (g) * Notes on the White 





Light Standard Based on the Properties of the Black 
Body,’’ presented by Prof. J. Chappuis. 

The President, Mr. C. C. Paterson, took the chair at 
this meeting. The nature of the work is indicated by the 
titles of the contributions. No conclusions were come to 
as to the establishment of a primary standard of light, 
and the meeting contented itself with an expression of 
thanks to the French and German National Committees 
for the active research which they had done. 


At a meeting held to consider the general question of 
‘* Diffusing Materials,’’ with M. M. Leblanc in the chair, 
the German Secretariat Committee presented a_ report 
which dealt with the grouping of diffusing glasses in two 
classes : (a) matt, and (b) opal. The latter had two sub- 
groups : (1) ornamental glasses, and (2) matt opal glasses. 
The various definitions of transmission (direct and dif- 
fused), reflection, absorption, and light distribution were 
reviewed, and the question of measurement discussed. 
The latter in connection with transmission, reflection, and 
absorption was best carried out by means of the Ulbricht 
sphere, and very small direct transmission could be con- 
veniently measured with a spectrophotometer. The light 
distribution curve of a diffusing glass illuminated by 
normally incident light might be determined by making 
measurements of luminous intensity with a photometer, or 
by measuring brightness with an optical pyrometer. It 
was considered that information and data should be col- 
lected as to the possibility of appraising diffusing ware 
by means of the luminous flux distribution of both trans- 
mitted and reflected light, and this was agreed to. 

Another subject discussed was ‘‘ Heterochromatic 
Photometry,’’ at a meeting presided over by Mr. C. C. 
Paterson. The French Secretariat Committee's report 
dealing with the matter, pointed out that the present ten- 
dency was to restrict comparisons of different standards 
to research laboratories and ‘to use coloured filters in 
practice. It remained to determine the transmission factor 
of such a filter. Excellent agreement could be found for 
filters of which the colour was not extreme. The theo- 
retical basis of heterochromatic comparison had been 
studied recently, and the results obtained were satis- 
factory. 

The Commission expressed the hope that the work in 
hand would be actively continued and lead to the estab- 
lishment of a normal method for the comparison of light 
sources of different colours. 

At a general session of the members, with the President 
in the chair, there was a discussion on the relation between 
the Commission and the national organizations for the 
study of illumination. The general trend of opinion was 
towards the enlargement of the scope of the Commission’s 
work to permit of the discussion of illumination matters 
in actual practice, and of the co-operation by all societies 
and bodies concerned with lighting questions in the work 
of the various National Committees. The objects of the 
Commission are now stated as follows :— 

To provide an international forum for all matters re- 
lating to the science and art of illumination; to promote 
by all appropriate means the study of such matters; to 
provide for the interchange of information between the 
different countries; and to agree upon and publish inter- 
national recommendations. 

The revised statutes cover the wider representation of 
National Illumination Committees, and also provide for 
the formation of Secretariat Committees to deal with 
specific subjects under consideration. French remains the 
official language of the Commission, but the permissible 
languages for papers and debate are French, English, and 
German. 

Mr. C. C. Paterson’s election as President for the next 
three years was unanimously and cordially approved. The 
position of Honorary Secretary was given to Dr. J. W. 
T. Walsh, who had for some years acted as General 
Secretary. Dr. Walsh will have a General Secretary 
working under him, and the Commission will in effect stil] 
have the advantage of his valuable services. Mr. A. 
Filliol, of Geneva, was re-clected as Treasurer, and, as 
such, presented the Budget of the Commission for the 
following three years. 

A proposition was made by the British delegation that 
the next plenary session should be held in Great Britain. 
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The proposal met with unanimous approval. It was agreed 
to hold the meetings in 1931. 

Gas interests, unfortunately, were not well represented | 
at the recent conference of the Commission, but, never- 
theless, all the members of the Commission were extremely 
friendly, and no intentional bias as to any particular form 
of lighting energy was shown. A special effort may be 
worth while making to ensure that, at the meetings in 
Great Britain, the gas industry takes its due share in the 
discussion of both interior and exterior lighting methods. 

The writer of this teport desires fo acknowledge the 
honour the Institution Council conferred in making’ him 
their representative at the meetings of the International 
Commission on Illumination. 


Mr. Rowert Warson, of Doncaster (Delegate of the Institu- 
tion), presented this Report; and after outlining its contents, he 
added: I happen to have represented the Society of British Gas 
Industries as well, as their representative could not attend ; and 
I have taken the opportunity since my return from the States 
to draw the attention of the Society to the points that concern 
them particularly—that is to say, in connection with fittings 
generally, 

The question of lighting education has been included in the 
Proceedings of the Commission. The idea is that each national 
illuminating committee, in its own country, should endeavour 
as far as possible in all ways to interest the public generally in 
better methods of illumination; and it is for this reason that a 
particular section has been established to discuss methods by 
means of which the education of the public in regard to better 
methods of illumination can be effected. 1 suggested that Mr. 
Goodenough and Mr. Mason, of the British Commercial Gas 
Association, might be useful members of that particular Com- 
mittee; and I am glad to say that these two gentlemen have 
consented to act, and will, therefore, represent you on that 
Committee. 

I am glad to say that Mr. C .C, Paterson has been re-elected 
President of the Commission for the three years ending 1931. 
You know that he is connected with the electrical side of illu- 
mination; but I am glad to say that he has been exceedingly 
fair-minded and tactful, and has always brought gas interests 
into any of the questions which have been before the Com- 
mission or Committees. 

The British National IHlumination Committee, together with 
the British Illuminating Engineering Society, have established 
a General Council consisting of members of all the lighting 
interests in the country, and some of the Government Depart- 
ments, and they have decided to ask the foreign delegates to the 
Conference in 1931 to visit several of our chief cities and to hold 
in each of those cities technical sessions for the information of 
the people in those districts on illumination matters. It is 
proposed to proceed from London to Glasgow, and then to 
Edinburgh, York, Sheffield, and Birmingham, and subsequently 
to adjourn to Cambridge, where it is hoped to have the use of 
one of the Colleges for the plenary meetings of the Commission 
itself. I should like to express the hope that members of this 
Institution living in the districts to which I have referred will 
take an active part in, and will help, the work that is to be 
done when the visitors are there. It is important that gas 
illumination should have a fair share at each of those sessions; 
and it is up to the members of this Institution to see that this 
is the case, I should like to refer to the interest shown by our 
President in this. He has consented to act as Chairman and 
Convener of one of those meetings in 1931. Mr. Goodenough 
has consented to act as Hon. Treasurer to that General Coun- 
cil, and I have elicited the help of Mr. Mason with regard to 
gas publicity when the time comes. 

The Presipent: I am sure you would like me to take this 
opportunity of expressing to Mr. Watson our very great thanks 
for having represented us as delegate at the meeting in the 
States. It is very difficult for a busy man to find time to under- 
take such duties, but it usually happens that it is the busy men 
who are most able to undertake them. Mr. Watson, at con- 
siderable inconvenience, attended the meetings, and, as you 
will have gathered from his remarks—and as you would have 
gathered still more if you had heard more details of what has 
been done—he has upheld the position of British illuminating 
engineering very creditably indeed. In addition to being pre- 
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sent at the International Conference in America, Mr. W: 
has for a number of years done extremely valuable wo: 
behalf of the gas interests with regard to illumination ; 
when I appealed, in my Presidential Address, that illum 
engineering should receive greater support and more att 
from the Institution of Gas Engineers than it has don 
past, | had in mind the very valuable work which Mr. \\ 
has been able to do on behalf of the Institution. I do fev! ; 
we should support him, and that we should do ever so : 
more than we have done in the past. Mr. Watson has gi 
very clear outline of what is proposed for 1931, when the 
national Commission on Illumination is to hold its meeti 
Great Britain; and I feel sure that the Institution will tak, 
rightful place as a very important body on matters of illun 
tion. The Council has already given preliminary consid 
to what will be done; and I feel sure that the members \ 
forward whole-heartedly, and do all that is necessary to | 
in the interests of Great Britain. 

Reference has been made to the fact that Mr. Paterso: 
accepted the Presidency of the International Commissi 
Illumination for the next three years ; and as one who has 
into personal contact with him, I can endorse fully Mr, 
Watson’s remarks as to his great fairness to all interests. We 
do not wish anything more than that; we are quite prepared 
that gas lighting should stand on its own feet. All that I do 
plead for in connection with illumination is that gas should be 
adequately represented on all these various bodies, because it 
must never be forgotten that other people are there if we are 
not, and we suffer far more from apathy than from any 
criticism or objections that may be made. I do hope that the 


has 
1 on 
me 


Institution of Gas Engineers and the whole gas industry will 
it is for us to be represented on these 


realize how necessary 
bodies. 

With regard to street lighting, we have a standard lighting 
specification and we have an Association of Public Lighting En- 
gineers. I urge you very sincerely to see to it that gas is pro- 
perly represented on the bodies dealing with those matters. 

I move formally that the Report be adopted, and shall be 
glad if someone will second it. 

Mr. W. J. Liserty (Hon. Secretary, Association of Public 
Lighting Engineers, and one of the Institution’s representa- 
tives on the National Illumination Committee of Great Britain): 
I have very much pleasure in seconding the resolution. I think 
we ought to be glad of this opportunity to thank Mr. Robert 
Watson, for those who know him well appreciate his assiduity 
and the time and energy which he gives to the work of the 
National Committee on Illumination and the International 
Commission on Illumination. There is hardly a meeting held 
in London which he does not attend, and the views of the gas 
industry are being sought constantly from him—and he is well 
able to express the views which you represent. I should like 
to draw attention to the statement towards the end of the Re- 
port that ‘‘ gas interests unfortunately were not well repre- 
sented at the recent Conference of the Commission.’’ A little 
later it states that ‘‘ a special effort may be worth while making 
to ensure that at the meetings in Great Britain the gas industry 
takes its due share in the discussion of both interior and ex- 
terior lighting methods.’’ At all these meetings of the British 
Engineering Standards Association Committee, the I/lumi- 
nating Engineering Society (which has taken on a new lease of 
life), the Illumination Commission, and the National Com- 
mittee on Illumination, the gas industry, in my opinion, is not 
really represented as fully and as actively as it might be. Those 
members who represent the Institution are there, and do their 
bit; but I do think that there is room for a larger representa- 
tion of this great industry on those various bodies. At the last 
meeting of the National Illumination Committee I was able, 
fortunately, to influence the British Commercial Gas Associa- 
tion to have a representative there; and as a result we shall 
have Mr. Mason as one of the delegates. I think that it is a 
very great asset indeed, in view of what is to take place in 
1931. That will be a very important year indeed with regard 
to illumination questions, both private and public; and, as Mr. 
Watson says, apart from any corporate action which the In- 
stitution may take, it is up to the gas engineers in the cities in 
which the conferences are to be held to support those confer- 
ences from the gas engineering point of view. 

There was no response to the President’s invitation to dis- 
cuss the Report further ; and the resolution for its adoption was 
carried. 
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“FELLOWSHIP” DISCUSSION (concluded from p. 782). 


bonate, however, surface graphitization does not take 
place, and, consequently, the most active portions of the 
coke are gasified preferentially. 
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Prof. Cops: I propose to make very few opening remarks 
about this Report, and will leave the real summary to Mr. 
Dent. 


The reason I am speaking at all is to emphasize that, 





_ 





not only in respect of the Gas Research Fellowship Report, but 
also in respect of the other Reports which we have considered 
to-day, we should very much welcome written communications. 
If inquiries are sent forward to us after you have considered 
these Reports, we will do our best to answer them. I would 
press that particularly in connection with this Gas Research 
Fellowship Report. It is not one which can be discussed 
adequately without previous careful reading; at the same time, 
it contains matter which, I suggest, will well repay reading, 
and we shall be very glad to have criticisms concerning it. 

Mr. F. J. Dent summarized the Report. 

The Presipent: I am sure that this work marks the be- 
ginning of some very interesting further work on the factors 
influencing the reactivity of coke. At this late hour it is im- 
possible to do justice to the subject, and for that reason we are 
glad to think that the work referred to in this Report repre- 
sents the beginning of further investigation on the subject, so 
that on future occasions we shall be able to discuss the matter 
further. I shall be glad to hear any remarks which members 
may wish to make now, however. 

There was no response to the President’s invitation to discuss 
the Report, and, on his motion, the Report was adopted. 











RETORT 






That the maximum gaseous yields are obtained in our largest 
gas-works is due almost entirely to the more nearly level-gauge 
conditions established within the retorts, and maintained by 
the improved staff-working and appliances available in these 
larger works. 

At the outset it must be realized that level-gauge conditions 
(though often claimed) are but an ideal. Gas flows only under 
compulsion (pressure). Hence, for maximum results, the pres- 
sure within the retorts must be but a breath, so that minute 
firecracks in the retort itself shall remain dusted-up and in- 
operative ; thereby conserving coal gas and preventing infiltra- 
tion of the flue gases. It will be obvious that, if the retort be 
subject to momentary pressure or pull over and above the level 
gauge, or normal, these invisible cracks will be unsealed. 
Hence the vital importance of the ideal: Level gauge at all 
times. 

Generally, retort house governors—and more particularly re- 
tort house relay control apparatus—are so expensive that one 
such control must, from economic considerations, serve more 
than one bed of retorts. Because of this, the drop in pressure 
along the cotimon foul main defeats, to a very large extent, the 
end in view. In some few experimental cases this first cost has 
been disregarded, and a series of controls has been employed 
(where hitherto only one would have been installed, for 
economic reasons); and the improvement in the technics of gas 
manufacture has established the value of the gains thereby 
derived. 

The problem under review is how togrealize this advance by 
the production of a less costly relay control which, while not 
increasing the normal capital cost incurred, will enable a series 
of controls (in lieu of one control) to be employed, and thereby 
add the technical gains to low first cost, and result in an ad- 
vance in the cortimercial, or over-all, efficiency of the plant. To 
this end it is suggested that the cheapest and most readily 


available source of power for the operation of the relay is the | 


dribble of liquor and condensates, which in practice trickle 
through all crude-gas mains. 

To enable this liquid to be utilized, the type of valve, or 
aperture-control, cannot well be mechanical, as the gentle 
trickle of liquor could in practice never be economically suffi- 
cient in force to overcome the friction. Therefore a liquor-seal 
valve is suggested—more commonly called a water-seal valve. 

Thus, the trickle of liquor through the mains performs the 
fol'owing useful functions : 


(a) Wetting the interior surface of the mains; 

b) cooling the gas; 

(c) preventing the formation of crystals of chloride of am- 
monia; and now 

d) perpetually tending to accumulate in the liquid-seal valve. 


Thus has been schemed most economically a gas-way which 
tends always to close by the accumulation of liquor. 

Co control therefore, means must be provided to regulate and 
position the overflow exactly to the volume of gas flowing=the 
pressure in the retort side of the liouid-seal valve. In the fine 
g verning of the pressure-condition within a main by relay con- 
trol, it will be seen that the first delicate impulse comés from 


_— 
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A DELICATE BUT VITAL PROBLEM OF EFFICIENCY IN 


Control of the Pressure Conditions inside the Retorts within the Narrowest Margin of Departure 
from Level Gauge. 


By H. J. Toocoop. 





OUR 
HOUSES. 


the varying shades of pressure within the main which it is 
desired to govern. 

A realization of this vital circle will show that it is funda- 
mental to full success that the delicate mechanism first set in 
motion by this minute impulse must be as small and light as is 
possible, in order that there shall be the least possible inertia to 
overcome, 

Of all frictionless mechanism, probably the principle of the 
float holds premier place. As the measure of the float is its 
equivalent in water displacement, it follows that, if a float can 
operate without in any way affecting its water displacement, 
then the inertia to be overcome will be at the very minimum, 
and the sensitiveness of the apparatus at the absolute 
maximum. 

To this end, the float on one side of its centre-line of gravity 
is formed as a governor bell such that : 


(a) With the main at the desired pressure condition, the float 
remains at even-keel ; 

(b) with the main at the slightest plus pressure condition, the 
float tilts to an uneven keel of flotation; 

(c) with the main at the slightest minus pressure condition, 
the float tilts to an uneven keel of flotation (but in the 
opposite direction). 


Thus have the inertia and friction been obviated, in order 
that this minute impulse shall faithfully operate the relay. 

As an example, assume that, for a given ship, 1000 tons of 
cargo is needed to displace the ship so that she floats 1 ft. deeper 
in the sea. The same ship at sea, if 20 tons of cargo was 
shifted from bow to stern, would be on a 1 ft. uneven keel of 
flotation. Hence, the tilting float, compared with the normal 
type of float, will operate with one-tenth the impulse; or, vice 
versa, with the same minute impulse the float can be consider- 
ably smaller. Hence is efficiency combined with economy—the 
great desideratum being the least first cost of installation. 

It is suggested that, to accomplish this in the cheapest 
manner, and to obviate many minor difficulties and pitfalls that 
usually crop up wherever varying levels of liquids are con- 
cerned, a relatively long float (preferably of glass or cork, to 
obviate corrosion) be provided, and furnished with means which 
function regardless of the level of the liquid at any particular 
moment, 

With this in view, one end or half of the float could be 
formed as a governor bell, the interior atmosphere of which is 
at all titnes maintained the same as that of the main to be 
controlled on the retort side of the liquid-seal valve, by a small 
connecting dead-pipe, in the usual manner. The other end of 
the float could carry the adjustable overflow V-notched weir ; 
and to obviate friction and all variations of weight due to 
varying depths of liquor, it is proposed that a submerged flexible 
pipe (depending. from beneath the centre of gravity of the float) 
shall connect the overflow weir on the float to the fixed over- 
flow connection in the lute of the valve chamber. The above 
sets forth the features of the proposed apparatus. Let us 
imagine the control in action—see illustrations. 

Fig. 1.—Assute the gas flow (pressure conditions on retort 
side of control) be as desired (level-gauge or atmospheric pres- 
sure in the retort). Then the float will ride at even keel, and 
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Fig. 2. Fig. 3. 
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the incoming trickle of liquid will simply flow over the weir, and 
the gas passage will remain undisturbed at constant area, 

Fig. 2.—Assume retort be charged and/or a larger volume of 
gas flows. ‘Then the pressure is increased on the retort side of 
the liquid-seal valve, which activates and lifts the governor bell 
of the float, which disturbs the keel of flotation and depresses 
the opposite end of float, so that liquid pours at increased rate 
over the weir, and the level of the surface of liquid in the seal- 
valve gradually drops, thereby increasing the area of the gas 

to accommodate the extra gas flow and maintain the 
desideratum—level-gauge conditions within the retort. 

ig. 3.—Assume a reduction in gas manufacture, and a 
smaller volume of gas-flow. Thence the pressure is reduced on 
the retort side of liquid-seal valve which activates and lowers 
the governor bell of the float, which disturbs the keel of flotation 
and lifts the opposite end of float so that liquid pours at a 
reduced rate (or ceases to pour) over the weir, and the level of 
the surface of the liquid in the seal-valve gradually rises, thereby 
decreasing the area of the gas passage to accommodate the re- 
duced gas-flow and maintain the desideratum—level-gauge con- 
dition within the retort. 

Thus, in a cheap, simple, and certain manner, can the ever- 
fluctuating conditions within the retort be controlled or 
governed to the desirable exactitude by an outside force set into 
motion by the delicate shades of varying pressures of the flow- 
gas itself—i.e., within the retort itself, , 

Phe ‘idealistic beauty of the proposed apparatus can best be 
visualized by studying its behaviour beyond that of normal gas 
manufacture, 

Fig. 4.—Assume gas manufacture to cease suddenly. 


pussage 


s As the 
gas-pressure fell, the float would tilt and bodily continue to rise 
until it contacted with the limit stops. When in this uppermost 
position, the depth of the liquid would have sealed-off the 








Fig. 5. 


Fig. 6. 


liquid-seal valve to safety, and the surplus liquor would sin 
continue to pass away via the weir to overflow, 

Fig. 5.—Again, assume the contrary, that more gas was bei 
manufactured than ever anticipated. Then, as the gas-pressur 
increased, the float would tilt and bodily descend to the lowest 
position, at which it would ground, with the liquid-seal valve 
fully open for the passage of the maximum gas-flow. Thé 
curtain plate of the float chamber would remain sealed to safety, 
and the surplus liquor would simply pass over the weir to th 
overflow. 
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Cross-Section. 


Fig. 6.—Lastly, to clean the float-chamber, the float can be 
simply lifted out by unhooking the flexible pipe (there being no 
cover or definite fixings, and the flexible overflow now lying on 
the floor giving automatically a bottom outlet), and the chamber 
raked out or flushed as an ordinary, or glorified, seal-pot. 





Power Production from Mineral Fuels.—At a joint meeting of 
the American Section with the American Chemical Society, the 
Societe de Chimie Industrielle, and the American Electro- 
Chemical Society at New York on Dec. 2 last, Prof. J. T. 
Ward, Associate Professor of Fuel and Gas Engineering of the 
Massachusetts Institute of Technology, read a paper on ‘‘ Some 
Chemical Aspects of Power Production from Mineral Fuels.”’ 


In the course of his remarks, he said that the production of 
bituminous coal alone in 1928 would be nearly 500 million tons, 
of which over 7 p.ct. went to the produc tion of heat and power, 
and an additional 15 p.ct. to the manufacture of metallurgical 
coke. In addition, over 30 p.ct. of the anthracite production 
went to the production of heat and power other than domestic. 

Hereng Process of Low-Temperature Carbonization.—M. C. 
Roszak, in a recent issue of the Bulletin of the Society of 


Civil Engineers of France, describes this process. The coal, 
dried and preferably preheated to about 200° C., carried 
hrough the distillation chamber on a continuous chain grate, 
and is carbonized principally by the sensible heat of a current 


is 


of hot gas which is passed down through the coal and the grate, 
but also by direct radiation from above, the roof of the cham- 


ber being externally heated by the combustion of part of the 
gas produced. The used in conjunction with 
steam-raising plant, the grate in that case being extended to 
carry the coke directly ‘into the combustion chamber, wherein 
also the éxcess gas may be burnt. To produce a compact coke 
a heavy endless chain mounted within the chamber rests on 
the surface of the coal, which is thus compressed as it reaches 
the softening point. 


process may be 


The Ravages of Soot.—In a recent paper before the Royal 
Sanitary Institute, Prof. F. E. Wynne, the Medical Officer of 
Health for Sheffield, said that no real advance towards thi 
abatement of the present habit of destroying life, health, 
beauty, and wealth by the unscientific and deliberately wasteful 
combustion of coal in furnaces and domestic grates could |! 
made without intimate co-operation and intelligent determi: 
tion on the part of the Legislature, the Government, the | 
authorities and their medical advisers, the engineers and archi- 
tects, the public, and, above all, the great employers of lab 
and users of power. 


A James Young Memorial.—A memorial has been organized 


to commemorate the life and work of Dr. James Young, 
Glasgow scientist, who, in 1850, took out the first patent 
the low-temperature distillation of coal, and so became | 
father of an industry now regarded as of prime importance 
the resuscitation of the British fields. The memor 
which has many distinguished supporters, will take the f 
yf a plaque, to be erected at Glenboig, near Glasgow—a fi 
miles from Dr. Young’s original plant of over 70 years ag 
at the largest w-temperaturt 11 distillation plant i 
world now being constructed for the Bussey Company. 
unveiling ceremony is being,planned for mid-June. . Dr. You 
who was born at Drygate in 1811, was the son of a joiner. H 


g sodiu 





scientific discoveries included a method of mal 
stannate direct from tin-stone and a process for preventing 
rusting of iron ships, which was afterwards adopted by _ 
Navy. In 1873, he was elected a Fellow of the Royal Soci 
and was Vice-President of the Chemical Society in.1878. 
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SOUTH AFRICAN “LIGHTING “ASSOCIATION, LTD. 


Annual Meeting. 


The Fortieth Ordinary General Meeting of the shareholders was 
i at the Association’s Offices, 48, Copthall Avenue, London, E.C., 
Wituiam Casu, J.P., F.C.A., Chairman 


on Wednesday, June 5—Mr. 


of the Association, presiding. 


The Secretary (Mr. William Cash, Jun.) read the notice conven- 
g the meeting, the minutes of the last annual meeting, and the 
iditor’s report, 
The CHAIRMAN, in moving the adoption of the report and accounts 
for the year ended December 31 last, said that when the shareholders 
et a year ago to consider the report for 1927, he told them that 
re was some slight improvement in the affairs of the Association, 
and that the overhaul of their works was almost completed. It was 
ointed out by him on that occasion that further repairs to the 
ger holder at Port Elizabeth might be necessary, and that definite 
ormation an the subject was expected. Subsequently a report was 
ved which stated that half of the inner lift and the crown, 
which required re-sheeting, would have to be dealt with. Fortun- 
ately, Messrs. C. & W. Walker, Ltd., the well-known engineers, were 
| at Johannesburg, and so it was possible to arrange for 
The work had now 
1928, it involved 











ng 
them to undertake this job for the Association. 
een completed. So far as it was carried out in 


in expenditure of some £700. Of this, £500 had been debited to 
capital, against a depreciation account established some time ago, 


with in the renewal account. 
1929. He mentioned 
bearing on the work- 


while the balance had been dealt 
There would be some further expenditure in 
this matter first because it had a considerable 


ing in 1928. There had been a falling-off in the profits, due to a 
variety of causes, but chiefly to the unsatisfactory working results 


in the earlier part of the year, when carbonizing operations were 
poor and the leakage was high. The latter trouble, he thought he 
might say, had been traced to the condition of the larger holder to 
vhich he had already referred. The exceptional expenditure in- 
curred included passage money home in connection with Mr. Potter 
nd his wife, who returned in the summer of 1928; and they had 
lso had to pay passage money and expenses for their new Manager, 
who went out to South Africa in the late autumn. Further, while 
they were without a Manager out there they had had to engage 

Ibbotson to visit their works from Johannesburg. These matters 
were responsible for an outlay of £500. Then there were the re- 
airs to the station meter, which cost about another £300. In ad- 
dition to all this, 1928 had been adversely affected by a drop in 
sales of some 6 p.ct.; and while the leakage had been materially 
improved, the fact that the station meter was out of use from 
September, 1927, to April, 1928, made it difficult to quote reliable 
figures in this connection. Coal cost fractionally less in the past 
year, and they had done somewhat better from coke. On the other 
hand, the results from tar, as in this country, had been worse. 











Loca, Tar ror Loéat Roaps. 


It was a matter of great regret to the Directors that there was 
not a better local use of tar. It seemed to them that it was the 
duty of persons associated with road work in South Africa to use 
local tar, produced from local coal, rather than to fly to material 
imported from other countries, to the detriment of the local product. 

Board had done a good deal to try to put this matter before 
concerned, and they had hopes that the position 
Speaking quite frankly, it had to be 
Association’s operations for the 
Twelve months ago the share- 
received the then 
Port Elizabeth in 





Th 
the authorities 
might be better in the future. 
idmitted that the results of the 
year 1928 were not satisfactory. 
were informed that the Directors had 
Manager’s resignation. He arrived home from 


holders 


August. The Board had given Mr. Potter advice, as tendered by 
tl Association’s Consulting Engineer, on various matters which it 
was thought might have helped them; and they regretted that such 


ice and instructions were not invariably carried out. They ad- 
d that Mr. Potter had been faced with a very difficult job. He 
e to the Association with excellent testimonials; but he seemed 
je to grapple with the situation, with the result that it be- 
1e an impossible one. The number of retorts in use, the make 
ton, and the labour costs were all unsatisfactory; and it seemed 
be beyond him to control these particular matters. These re- 
ks were not ngade in order to attack Mr. Potter, but because 
iat had since taken place. The shareholders had been told that 
Board would take the greatest possible care to get a good man 
lace Mr. Potter; and after due investigation they had engaged 
G. Pennington, whose record was excellent. He had been 
ciated with comparatively small undertakings, where the manager 
1 to put his shoulder to the wheel; so that he was familiar with 
operations as they had at Port Elizabeth. Mr. Pennington 


1 in South Africa in November last; and in the interval Mr. 
tson, of Johannesburg, paid periodical visits to the Association’s 
He had reported that material improvements could be 


ed as soon as the new Manager was installed. In the short 
that he had been there Mr. Pennington had already effected 
lerable improvements. He had substantially reduced the wages 
cut down the number of retorts in use, while the gas 
ton of coal carbonized was materially better—so far as 
any actual results which could be referred to—and for the 
arter there had been an increase in sales of gas of nearly 
Ch ‘The Board were confident that substantial savings would be 
ed in 1929, and that marked improvement would be apparent 
the profits of the undertaking. But he would repeat that, as the 
Manager did not arrive until November, he was too late 
iterially to affect the results for 1928. So far as the current year 





was concerned, he reported that the leakage was under control, that 
the holder was now gas-tight, that the station meter was working 
satisfactorily, and that much had been done to reduce the complaints 
of naphthalene, which had been excessive. Mr. Pennington seemed 
enthusiastic as to the future; and he was on good terms with the 
Local Authorites, which was a matter of importance. He appeared 
to be a man who would restore things to the satisfactory footing of 
years gone by. The Board had authorized him to proceed with main 











extensions. 
Tue Divipenp. 


The next resolution would deal with the dividend; but he would 
like to mention at this point that they had not earned in 1928 the 
full amount required to pay the dividend which was recommended. 
However, in 1926, they added to the carry-forward £540, and in 
1927 they added £489; and although it was correct to say that this 
year they were drawing upon the carry-forward to the extent of 
£1186, even now they were carrying forward £4230, which was 
than equal to the whole dividend for one year at 4 p.ct. 
Really the carry-forward was intended to be used in time of neces- 

dividends; but even so the Directors might have 
hesitated to declare 4 p.ct. this year (repeating that for the previous 
twelve months) had they not been confident that sound economies 
were being effected, and that 1929 would show a substantial improve- 
With regard to Grahamstown, he might say that there was 
The profits had, however, been maintained, and 
sing economically carried on. They earned quite 
although the sales continued to go down to a 
small extent. The decrease last year was something under 5 p.ct. 
He thought they had about touched “‘ rock bottom.’’ At Port Eliza- 
beth there had been a small reduction in the number of consumers, 
but the stoves and geysers increased steadily, and he believed that 
the consumers lost were not substantial ones. At Grahamstown, the 
position with regard to appliances and consumers remained very much 
the same as a year ago. Last July, the Directors lost their colleague, 
Sir Charles Jessel, Bart., whose death was a real loss to the Associa- 
tion. He had been a Director for eight years, and, as Chairman 
of the Imperial Continental Gas Association, he possessed wide ex- 


more 


sity to « qualize 


ment, 
no growth there 

the works were be 
a reasonable profit, 





perience of foreign administration which was of great value. They 
all deplored the fact that he had passed away. In his place, it had 
been decided to elect Mr. Jesse F. Scott, Assoc.M.Inst.C.E., who 


Association’s affairs, and, as Engi- 
neering Adviser, was in constant communication with the Manager 
in Port Elizabeth. Mr. Scott had been good enough to agree 
that, if he was elected a Director, he would reduce his fees as Con- 
sulting Engineer, so that the result of electing him was a net saving 
to the Association. The other Directors had again foregone one- 
third of their fees. Before resuming his seat, he would like to 
refer to the very valuable help which Mr. Henry Woodall had rendered 
in the selection of an Engineer to go to Port Elizabeth. He devoted 
a lot of time to interviewing the candidates and inspecting their 
works, and it was largely due to his efforts that they were success- 
ful in obtaining the services of Mr. Pennington, who came from 
Sittingbourne. In Mr. Pennington, he felt convinced that they had 
a really competent, enthusiastic, and hard-working engineer looking 
after their interests in Port Elizabeth. 

Mr. Henry Woopatt, J.P., M.Inst.C.E., in seconding the reso- 
lution, remarked that they were very much in the hands of their 
officers in South Africa, and the Directors certainly did take a great 
deal of trouble in securing the man who was now in charge. They 
felt that he was the right man for the position. Mr, Pennington had 
faced serious difficulties in one or two of the works which he had 
controlled in England, and he went out to a hard job in South 
Africa quite capable of handling it. He was keen, able, and ener- 
getic, and they had in him a man -who would do the. very best 
possible for them. ‘There were opportunities of which he felt sure 
Mr. Pennington would avail himself. 

The report and accounts were then unanimously adopted. 

The CuairMan moved that a dividend of 4 p.ct. for the year, sub- 
ject to income-tax at 2s. 6d. in the pound (the figure after allowing 
for Dor on tax) be declared. 

This was seconded by Mr. T. N. JENNINGS, and agreed to. 

The CHARMAN, proposing the re-election as a Director of Mr. Henry 
Woodall, Board would regard it as a calamity if Mr. Woodall 
found himself unable longer to assist them. 

Mr. Scotr seconded the resolution, which was unanimously passed. 

Thereafter the Auditor (Mr, Percival D. Griffiths, F.C.A.) was. re- 
appointed, on the motion of Mr. F. R. Smirn. 

The CuarrMAN next proposed a hearty vote of 
in South Africa for their services during the past year. He said 
would like particularly to mention Mr. E. M. Sterley, their Secretar 


was fully acquainted with all the 











said the 


thanks to the officials 


he 











in Port Elizabeth, who had had a trying time, and was-a greatly 
valued servant. As regarded Mr. Pennington th would have mors 
to sav when the results for 1929 were ascertained. So far as the 


deal for which to thank him. 
, who had been there as Local 
as engaged in the office. 
Board would 


could see at present, they had a gr 
At Grahamstown there was Mr. 
Secretary since 1908, and before that time 
He might be coming to England shortly, and if so the 
have an opportunity of conferring with him. 

Mr. SmitTH seconded the vote, and said he 
the Secretary in London. 

The vote was heartily 
SECRETARY. 

The Chairman and Directors were also thanked, on the proposi- 
tion of Dr. Carter, seconded by Mr. W.: ARNOTT. 





would like to include 


accorded, and acknowledged by the 
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The inquiry into the application for a Marking Order, under Part 
Il, of the Merchandise Marks Act, to provide for the marking of 
imported scientifie glassware, including tubing and red, was opened 
at the Board of Trade Offices, Westminstér, ori Monday, June 3, 
by the Standing Committee appointed by the Board of Trade under 
the Act, and presided over by Sir Husert Lteweriyn Smith. 

The application was made by the British Chemical Ware Manu- 
facturers’ Association and the British Lampblown Scientific Glasswate 
Maiiufacturers’ Association, who were represented by Mr. R. Moritz, 
K.C., and Mr. D. Baker. There were objections by the China and 
Glassware Section of the London Chamber of Commerce, the British 
Laboratory Ware Association, and other groups of British manu- 
facturefs, all of whom were represented by Mr. N. L. MAcAskYe and 
Mr. HorAce SAMvev. 

Mr. Moritz said that scientific glassware was already chargeable 
with duty under Part I. of the Safeguarding of Industries Act, 1921. 
The present application covered all articles in Lists C and C ii. of 
the lists of articles chargeable with duty, these two lists comprising 
the scientific glassware chargeable with duty. The applicants also 
asked that the Marking Order for which application was made should 
cover silica ware. Before the war, there was no British trade in 
scientific glassware, and the whole of the scientific glassware used in 
this country, with very few exceptions, was imported from Germany 
or Austria. At the outbreak of war a very serious situation had 
arisen ; the country was involved in scientific researches which called 
for very much larger supplies of this material than were needed 
formerly. The Ministry of Munitions had acted with characteristic 
energy, and, as a result, the Institute of Chemistry and the Society 
of Chemical Industry had taken the matter up with a view to making 
up the deficiency. At the end of the war an industry had been 
created in this country, though at very great expense, whereby we 
could beat the Germans and Austrians at their own game; we could 
make practically all the shapes of scientific glassware as well as 
or better than could Germany or Austria. At that time, however, 
the British firms which had been making this glassware were so 
ctippled by the immense capital expenditure that had been necessary 
that the industry had had to be safeguarded. There are now six 
large firms and several smaller ones engaged in the industry, the 
six larger firms being Messrs. John Moncrieff, Ltd., of Perth; Wood 
Bros. Glass Co., Ltd., of Barnsley; Chance Bros. & Co., Ltd., of 
Birmingham ; Hands & Sons, Ltd., of Birmingham; James A. Joblin 
& Co., Ltd., of Sunderland; and Plowden & Thompson, Ltd., ot 
Stourbridge. He believed they were all members of the British 
Chemical Ware Manufacturers’ Association. The industry was now 
able to make practically everything required, and in sufficient quanti- 
ties to meet the demands of the scientific people of the country. 

Directly after the war, grave complaints had been made as to the 
quality of the glassware. The Institute of Chemistry had set up a 
special Committee to inquire into the matter, and it was found that 
the glassware of which complaints were made was either glass of a 
pre-war “ vintage ’’ or glassware imported from the Continent, and 
which had beén thought to be British. The Committee had found 
that the genuine post-war British glassware was good. At present 
nearly all the British manufacturers marked their goods, as also did 
the Continental manufacturers of high reputation. The marks could 
be applied quite simply by sand blasting, engraving, acid etching, or 
enamelling, and the cost of marking was absolutely negligible. The 
applicants asked that the glassware should bear the marks at the 
time of importation. Having regard to the fact that they were 
already subject to examination by the Customs authorities, by réason 
of the fact that an import duty was charged, it followed that the 
difficulties of enforcing an importation Order would be very much 
lessened. It was also asked that advertisements relating to the glass- 
ware, and the containers in which they were sold, should indicate 
their origin. 

The CHatrMan said that this matter was dealt with by the terfiis 
of the Act. 

Mr. Moritz said there might be cértain articles which it would be 
difficult to mark by the means referred to, and in such cases it might 
be preferred that the containers only should be marked. 

e CHAIRMAN asked if the applicants wished to include scientific 
articles which were composed only partly, of glass. 

Mr. Morrvz replied that he would not include articles of which glass 
formed only a negligible part. Also, they did not wish to include 
glass prisms and lenses. The application, he added, was backed by 
the two main Trade Unions concerned—the National Flint Glass 
Makers’ Society and the National Union of General Workers. The 
value of the scientific glassware imported in 1928 was about £70,000, 
excluding tubing and rod. Re-exports amounted to less than £7000, 
but protection was afforded by the Act with regard to the re-exports. 

Referring to the British Laboratory Ware Association—one of the 
main opponents—Counsel said it seemed to be fairly British. After 
emphasizing that he did not wish to make any offensive observations 
on this matter, he said that the Association was formed, he under- 
stood, at the outbreak of war to stimulate the manufacture of labora- 
tory ware in this country, but his information was that a very large 
part of the glassware sold by the members now is German and Czecho- 
Slovakian. They made no attempt—and they were not bound by the 
law to make any attempt—to differentiate between the British and 
the foreign. There was a strong wish among scientific men to use 
British glassware, and the circumstances he had mentioned emphasized 
the necessity for a Marking Order. Blanks were imported from 
abroad, and the graduating was done in this country in mahy eases, 
but the cost of the blanks was about twice the cost of the work that 
was done here. Glass tubing and rod was to some extent the raw 
material of those engaged in making Scientific glassware, and it 
was also imported on a very large scale for sale to laboratory 
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chemists. It might be suggested that the marking of tubing a:.d 
rod was impracticable. It was perfectly possible to mark the ordina:y 
half-inch external diameter tubing, for instance (which was genera!\y 
sold in 5-ft. lengths bound together in bundles) by acid-etehing at eech 
end of each length. 

The CuairMan asked if the tubes were cut into shorter lengths. 

Mr. Moritz said they were not when sold to chemists. If they 
were cut into 1-ft. lengths there would be difficulty. It had been 
suggested that there was mo manufacture of microscopic slides and 
cover glasses in this country, and that they could net be made here. 
As a fact, however, they were made on a very considerable scale. It 
was impossible to acid-etch or sand-blast cover glasses, however, and 
in that case the indication would have to be made on the containers 
in which they were sold. 

Mr. Moritz, in reply to the Chaifmah, said he would submit at 
a later stage a list of the articles the origin of which could best be 
indicated on the containers. 

It was stated on behalf of the opponents that the general feeling 
among the members of the British Laboratory Ware Association was 
that they had no objection to the marking of specific articles such 
as boiling glassware (beakers, flasks, conical beakers, beaker flasks, 
&c.), but they most strongly opposed the indiscriminate martking of 
scientific glassware, for reasons which were given. In the first 
place, the manufacturers’ case was not sufficiently defined. The 
application of the list of dutiable articles to the purpose of marking 
would lead to many difficulties and complications. For example, a 
complicated piece of apparatus liable to duty might contain small 
pieces of chemical glassware, all of .which would be required to be 
marked. The list also included ‘*‘ Lecture and Experimental Appa- 
ratus,’’ which could be defined by a Customs official. Scientific 
glassware subject to Key Industry Duty should be sufficient protec- 
tion to the British manufacturer. British merchants had already 
lost a lot of export trade due to the duty, and it was not possible 
to compete with the dealers in Germany. The forced marking would 
result in a further loss, on account of the extra cost entailed. 

Mr. Mortrz reiterated, however, that the cost of marking was 
negligible. 

It was also stated by the objectors that a large number of articles 
which were made here from foreign tubing and rod would be lost 
to our workers, as it would not be possible to manufacture them at 
an economic price from British tubing and rod. 

Mr. Moritz pointed out, however, that there was a large quantity 
of tubing and rod made in this country at competitive prices. As toa 
Suggestion that the marking of imported tubing and rod would be 
impracticable, he said the applicants would be quite content that the 
Marking Order, if made, should not extend to tubing and rod of an 
external diameter of less than 3 in.—except that the wrappers should 
be marked. 

Other objections were that the manufacturers in this country could 
not supply within a reasonable time, and in many instances not at 
all, 50 p.ct. of the requirements of the trade, except certain lines 
such as beakers and flasks; that the indiscriminate marking of 
scientific glassware would cause unnecessary expense to the mer- 
chant, which in turn would be passed on to the edénsumers; and 
that, in the case of glass tubing and rod, it would not be possible 
to mark effectually without injury. These matters were dealt with 
in evidence, 

With regard to a suggestion that the marking of high-voltage 
X-Ray tubes would introduce technical difficulties, Mr. Moritz said 
that, without agreeing to that, the applicants did not attach very 
much importance to the marking of such tubes, and would be content 
to withdraw X-Ray tubes from the application. 

Mr. Douglas Baird (of Messrs. Baird & Tatloek (London), Ltd., 
scientific instrument makers), Chairman of the British Chemical Ware 
Manufacturers’ Association, and a member of the British Lampblown 
Scientific Glassware Manufacturets’ Association, gave evidence in 
support of the application. All the graduated ware sold by his firm, 
he said, was made by them from British glass, but they imported 
from abroad certain artieles which so far they had been unable to 
obtain in this country. Inquiri¢s of members of the applicant As- 
sociations had shown that approximately 3000 workers were engaged 
in the industry in this country, and the gross turnover of the manu- 
faecturers was about four times the value of the annual imports— 
i.e., about £300,000. Practically all the articles made by members 
of the Associations were marked with the names of the makers, and 
he believed some of them bore an indication of British origin. The 
cost of indicating origin by means of acid-etching did not exceed 
6d. per gross of articles. In that figure he had taken into account 
the wages, the value of the stamp and the acid, and a very small 
err a of breakages. It was extremely difficult to distinguish 

ritish and foreign tubing if it were unmarked; sometimes he could 
do so, but sometimes he could not. There was a very genuine desire 
on the part of users of scientific glassware to buy British glassware. 

Witness estimated that less than 20 p.ct..of the scientific glassware 
imported was in the unfinished state. It was practically all of the 
character of glass blanks for use for making measuring apparatus. 

Mr. Moritz, in reply to the Chairman, agreed that it would be 
difficult to define “‘ experimental apparatus,” because some of the 
articles which were included might be used also for general scientific 
work on the bench, 

As to a suggestion that it was not economical to manufacture 
apparatus from British tubing, witness said that he bought British 
tubing, which was quite satisfactory and of lower price than the 
foreign. 

Dr. M. W. Travers, F.R.S. (a Fellow in Applied Chemistry, and 
Honorary Professor in the University of Bristol), who gave évidence 
in support of the application, said he had been a usér and purchaser 
of scientific .glassware in large quantities, both in England ard 
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India. There was a genuine desire to buy British glassware, and 
confidence in the ability of British manufacturers. to produce it. In 
the absence of marking it was impossible for the ordinary ‘purchaser, 
and very difficult for the expert, to distinguish British from foreign 
glass. British glass tube had acquired a very high reputation. 

In reply to the Chairman,-he said it would not be pussible to dis- 
tinguish the origin of glassware even by, chemical analysis, because 
makers might at any time alter their compositions. 

During the war he had been associated with Messrs. :Duroglass, 
Lid., and from his experience he said that the marking of scientific 
glassware imposed no vexatious obligations on the manufacturers and 
in no way injured the goods. The production of scientific glassware 
was very highly skilled work, and it was necessary to maintain con- 
tinuity of employment. If the marking of certain articles were dis- 
continued here, it would be very difficult to re-commence their 
manufacture subsequently, because skilled workers would not be 
available. Without the assistance.of Belgian glass-blowers at the 
beginning of the war, the working out of the precess for the manu- 
facture of ‘* Duroglass ’? would have taken much longer than it had 
done. 

Dr. W. E. S. Turner, O.B.E. (Director of the Dept. of Glass 
Technology, University of Sheffield), corroborated Dr. Trawers’ evi- 
With regard to the possibility of distinguishing between 
British and foreign glassware by means of chemical analysis, he 
said it might be possible for him, because he was in very close touch 
with British manufacturers and could get information as to the com- 
positions they used, but an ordinary worker in chemistry or physics 
could. not. 

With regard to the manufacture of tubing in this country, he said 
he believed that during the last three or four years the competition 
of Continental tubing had been very considerable, and he believed 
that as a result some manufacturers in this country had not been 
able to give so much time to the manufacture of tubing as they had 
done previously. There were facilities for meeting the demands, 2nd 
a very wide range of qualities was produced. 

Dr. F. A. Freeth (Chief Research ‘Chemist, Imperial:Chemical In- 
dustries, Ltd.) also gave evidence, and said there was a very strong 
desire among research chemists with whom he was associated, and 
in the Universities, to use British glass wherever possible. He could 
not ‘distinguish between British and foreign in the absence of mark- 
ing: It. was the settled policy of Imperial Chemical Industries, Ltd., 
to buy British goods ‘wherever possible. He agreed with previous 
evidence that etching at both ends of each length of glass tubing 
would not materially increase the price. 

Replying to Mr. G. N. Barnes (a member of the Committee), wif- 
ness said that the work of making the glass articles was highly 
skilled. Some time ago, being unable to find’ the glasshlowers he 
required in this country, he had imported two Dutchmen, and these 
men were now engaged in the training of boys. The training of 
a glassblower occupied five years. t 

Mr. Baird, who had given evidence previously, was then cross- 
examined by Mr. Macaskie, who pointed out that the’ 3000 workers 
who weré ‘said ‘to be employed in the British industry produced only 
£300,060 worth of goods, so that apparently the average annual pro- 
duction per workér was £100-worth. Mr. Baird replied that the 
workers referred to were not all engaged in the’ manufacture of 
scientific ‘glassware for the whole of the time, but’ were engaged 
sometimes on other classes of work. Nevertheless, their services were 
esséntial to the’ production of scientific glassware. 


dence. 


In reply to further questions, witness said that he did not draw | 


any distinction, in his catalogue, between the British and foreign 
ware. Counsel pointed out that another firm, who, it had been 


suggested by the applicants, did not distinguish, did actually draw ’ 


a distinction in their catalogue. 
Mr. Macaskie ‘suggested that if composite articles made partly of 


foreign glass and partly of other materials were marked, the buyers - 


might think that the whole of those articles were foreign, though 
parts other than the/glass might be British, and the glass parts might 
represent only 25 p,ct. of the value of the whole. : 

Mr. Baird ‘agreed; but pointed out that often the glass was the 
most valuable part of such articles. There was an infinite variety, 
however. ' ' 

The inquiry was adjourned. 


_— 


GAS AS A SUBSTITUTE FOR MOTOR FUEL. 
A Scheme in Operation in Paris. 


A tribute to. the value of the research work in petroleum technology 
carried on by Prof. Nash at the University of Birmingham was paid 
ir. W. V. Morland, General Manager and Engineer of the Walsall 
ration Transport Services, in a paper on “‘ Alternative Fuels 
fraction Purposes,’’ which he read at the Annual Meeting at 
mouth of the Managers’ Section of the Municipal Tramways and 
sport Association on June 6. 

*. Morland quoted at length the views of Prof. Nash with regard 

> future of petroleum supplies, remarking that they were the 
pin-ons of one of the comparatively few authorities on this particular 
subject. Thé conclusion to be drawn appeared to be that the risk of 
a possible motor fuel shortage could be regarded for some time to 
come as negligible. 

In France, continued Mr. Morland, there appeared to be a tendency 
to ‘avour gas as a substitute for petrol, but whether gas could be 

' advantageously depended on the kind available and the means 
wich It was now 
















1 could be arranged for its supply and distribution. 
poss"nle to produce a gas which might prove of importance for auto- 
€ traffic, and the suggestion was made that gas-works might 


mobile vehicles, seeing that in Paris at the present time one 
us route was actually being operated by coal gas. 


reviding initial difficulties could be overcome, there was a pro- | 
" of local’ gas undertakings being able to supply a suitable fuel 


avy load motor services at less than 1d. per omnibus mile, 


advantage consider taking up the supply of compressed gas for | 





COAL TRADE REPORTS. 


From Our Own Correspondents. 
NORTH-EAST COAST. 


Business has, perhaps, not beén so active, and exuberant as in the 
previous week; but this is mainly because there is little coal avail- 
The market has, indeed, reached a stage where there 
Inquiry 


able for sale. 
is little really good ‘coal offering for some months to come. 
has been good, and prices are firmly maintained; but buyers are shy 
of paying current prices except in cases of absolute necessity. The 
squeeze for gas coals continues, and high prices have been obtained 
for delivery over the next three months. The -best qualities are in 
short supply owing to the continued stoppage at one of the biggest 
collieries; and demand is urgent at home as well as from the Con- 
tinent. Small export contracts for next year have been arranged for 
gas coals. at ‘little ‘below current quotations. Coking sorts are still 
good, though one or two cheaper parcels have come on the market 
owing to individual tonnage positions.. The. general tone of the 
whole market is firm. 

Wear Special gas makes are firmly quoted at 17s. 6d. f.o.b., but 
practically nothing is offering for early shipment. Best qualities are 
16s 6d. to 17s. Good seconds are 16s. to 16s. 6d. Coking is 16s. 6d. 
to 17s. Best. Durham bunkers are very heavily contracted, and mostly 
nominally. quoted at 17s. to 17s. 6d. Seconds ask 16s. to 16s. 6d.. 
Best, Northumberland. screened steams are 15s. f.o.b. 

Gas coke is quoted at 21s. 6d. f.0.b. for shipment. 


YORKSHIRE AND LANCASHIRE. 


There is little difficulty in’ meeting the demand, in spite of the 
reduced output. The trade in industrial fuel shows a little improve- 
ment, with quotations for washed trebles 15s. 6d. to 16s. There is 
a reduction in the demand for house coal; but quotations for best 
qualities are maintained. Secondary sorts are freely offered at com- 
petitive prices. 

Furnace coke shows little change, with quotations at 20s. 6d. per 
ton f.o.b. Best hards are in good request at 16s. 6d. per ton f.o.b. 
The inquiry for gas coal and rough slacks is hardly so good. The 
reduced output of coke-making slacks has led to a scarcity, and values 
are firmer. 

The following are the Humber bunker and export prices, 
usual shipping ports: 

South Yorkshire.—Hards, “Association, bunkers’ 198. od. to 20s. 3d., 
export 16s..6d.; screened gas -coal, export 16s. .gd.. to 178., 3d.; 
washed trebles, export 16s. to..16s. 6d.; washed. doubles, bunkers 
19S,. 6d., export. 15s. 9d. to 16s.; washed singles, export 14s. 9d. 
to 15s.; washed smalls, bunkers 15s. gd, to 16s. 3d., export 13s. 6d..; 
rough slack, bunkers 13s. 6d. to 13s. 9d., export ‘11s. to 11s. 6d. ; 
smithy peas, export 17s. to 18s. 

West Yorkshire.—Hartley's (f.o.b. Goole), bunkers 17s. 6d., export 
15s, 6d. to 16s.; screened gas coal, export 16s. gd. to 17s. ; washed 
trebles, export 15s. 6d. to 16s.; washed doubles, export 15s. ; washed 
singles, export 14s. 6d.; washed smalls, bunkers 15s. 3d., export 
12s. 6d. ; unwashed trebles, export 15s. 6d. to 16s, ; unwashed doubles, 
export 138. 6d. to 13s. 9d.; rough slack, bunkers 13s. 6d., export 
tos. ; coking smalls, export 1os. 

Derbyshire and Nottinghamshire.—Top hards, bunkers 19s. od. 
to 20s. 3d,, export 16s. to 17s.; cobbles, bunkers 18s. gd. to 19s. 3d., 
export 15s. to 16s.; washed trebles, export 15s. 6d. to 16s.; washed 
doubles, export 15s. to 15s. 3d.; washed singles, export 14s. 3d. to 
14s. 9d.; washed smalls, bunkers 15s. 3d. to 15s. od., export 12s. 6d. 
to 13s.; unwashed doubles, export 14s. to 14s. 6d.; rough slack, 
bunkers 13s. 3d. to 13s. 9d., export ros. 6d. 

Yorkshire, Derbyshite, and Nottinghamshire.—Screened steam coal, 
bunkers 17s. to 18S., export 15s. to 16s.; gas coke, export 19s. 6d. 
to 21s. 6d.; washed steams, Goole (West Yorks.), bunkers 18s. ; Hull 
(West Yorks.), bunkers 18s. 6d.; Hull (South Yorks.), bunkers 
18s. od,, export 16s. 


f.o.b. 


MIDLANDS. 


There is a, good deal of coal loaded up at some of the collieries 
and waiting for buvers.. The industrial outlook is hopeful. A brisk 
demand for steel semis and freer trading in pig iron are good 
auguries; but, there. is no such development as would offset. the 
collapse of the market for house coals. Some Derbyshire collieries 
have made contracts for stacking coals for delivery in July and 
and August. Few merchants can be persuaded to commit them- 
selves in the present rather equivocal. state of the market, however. 
Only here and there have collieries made any. further revision of prices 
since May; but.the undertone is none too firm. 

While the output quota under the Five Counties Scheme has been 
raised to 70 p.ct., this month the basis has been altered, and as far 
as the effects of the alteration are understood the restriction is not 
relaxed very much. Present indications are that.a good many inland 
collieries will not be able to find buyers for their quota. Such super- 
fluity as exists is mainly in low-grade house coals, Slacks are being 
well taken up. 


_ 
ee 


CONTRACTS OPEN. 





Coal. 


The Borough of Port Talbot invite tenders for the supply of gas 


coal. [See advert. on p. 820.] 


The Silsden Urban District Council.invite tenders for the supply 
of gas coal, » [See advert. on p. 820.] 


The Bakewell Urban District Council invite tenders for the supply 
of gas coal. [See advert. on p: 820.] 


The Carnarvon Corporation invite tenders for the supply of gas 
goal and cannel. [See advert, on p. 820.] 
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CURRENT SALES OF GAS PRODUCTS. 
The London Market for Tar, Tar Products, and Sulphate. 
Lonpon, June 10. 

Tar products continue steady. 

Pitch is firm at not below 37s. 6d. per ton. 

Creosote for export is firm at 63d. per gallon net f.o.b. 

Pure benzole is 1s. 11d. to 2s. per gallon; pure toluole, 2s, 1d. 
to 2s. 2d. per gallon; and 95/160 solvent naphtha, 1s. 6d. to 1s. 7d. 
per gallon. 

Pyridine is about 4s. per gallon. 


Tar Products in the Provinces. 
June to. 


The average prices of gas-works products during the week were: 
Gas-works tar, 18s. 9d. to 23s. 9d. Pitch—East Coast, 35s. to 
35s. 6d. f.o.b. West Coast—Manchester, 29s. 6d. to 30s. ; Liverpool, 
31s. 6d. to 32s. 6d.; Clyde, 31s. 6d. to 32s. 6d. Toluole, naked, 
North, 1s. 7}d. to 1s. 83d. Coal-tar crude naphtha, in bulk, North, 
9d. to tod. Solvent naphtha, naked, North, 1s. 33d. to 1s. 4}d. 
Heavy naphtha, North, 1s. to 1s. ofd. Creosote, in bulk, North, 
liquid and salty, 3}d. to 33d.; low gravity, 2}d. to 2jd.; Scotland, 
34d. to 33d. Heavy oils, in bulk, North, 54d. to 6d. Carbolic acid, 
60's, 2s. to 2s. ofd., prompt. Naphthalene, £13 to £15. Salts, 
£5 to £5 10s., bags included. Anthracene, ‘* A ”’ quality, 23d. per 


minimum 4o p.ct., purely nominal; ‘* B ”’ quality, unsaleable. 
Benzole Prices. 
The following are considered to be the market prices to-day: 
se «= ¢& ‘ 
Crude benzole 1 otor r per gallon at works 
Motor ol i ete tee ae ie * ” 
go p.ct. ,, Sipelilo” Br Qireg S BB's, ” ” 
Pure - b Sete ® Bag tt he - “ 
———$—$— <_< 


TRADE NOTES. 


Wailes Dove Bitumastic, Ltd. 


Messrs. Wailes Dove Bitumastic, Ltd., announce that, on and 
after June 6, their Head Offices will be removed to larger premises 
at Collingwood Buildings, Newcastle-on-Tyne. The telephone num- 
ber (Central 4637—3 lines) will remain the same. 


The ‘‘ Otto ’’ Regenerative Coke Oven. 


Silica Coke Oven and Machinery, Ltd., of Aldwych House, 
W.C.2, have issued a pamphlet dealing with their new ‘‘ Otto ” re- 
generative coke oven. The continued success of this oven, state the 
makers, is abundantly confirmed by the large number of plants 
erected during the last two years, or that are now in course of 
erection. The advantages of the new ‘‘ Otto”? coke oven with twin 
flues are that it is built in units of 184 tons or more of coal per oven 
chamber, with coking time down to 12 hours gross, or 114 hours net 
for washed coal, and with dry coal the coking time can be reduced 
to 10 hours, There is a uniform carbonizing speed in all parts of 
the coal charge. 


in, 
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Lotex Syndicate, Ltd., has been registered as a public Company, 
with a nominal capital of £100,000, to be distillers of carbonaceous 


materials at a low temperature. 


Malta and Mediterranean Gas Company Report.—The Directors 
of the Malta and Mediterranean Gas Company, Ltd., in their 
statement of accounts for the year ended March 31, observe that, 
after appropriating the sum of £3000 to reserve, the amount stand- 
ing to the credit of profit and loss is £25,402. The Directors pro- 
pose the payment of the dividends on the first and second preference 
capital, and a dividend of 5 p.ct. (free of income-tax) on the ordinary 
capital, making, with the interim dividend paid in December last, 
9 p.ct. for the year, leaving a balance of £109,925 to be carried for- 
ward. 


Year’s Results at Pontypridd.—Mr. D. Muir, the Engineer and 
Manager of the Pontypridd Gas Department, in his statement of the 
working of the undertaking for the year ended March 31, states that 
the output of gas was 160,056,000 c.ft.—an increase of 13,994,000 
c.ft.—and unaccounted-for gas was 13°44 p.ct., as compared with 
15°39 p.ct. for the previous year, and was the lowest figure yet 
recorded. During the year, 132 additional consumers were connected 
up, and 194 additional cookers, 471 wash-boilers, and 315 gas fires 
were put into commission. In this same period, 487 services were 
repaired or renewed, 22 mains repaired, and 1154 drawn joints on 
mains repaired. The net profit for the year was £4402. 


Working Results at Liandudno.—The annual returns of the 
carbonizing results of the Llandudno Gas Department were presented 
at a meeting of the Town Council on Friday, May 31. The report 
showed that there was a decrease in the coal used and the gas made, 
despite an increase of cookers in use and in the number of con- 
sumers. The amount of coal carbonized was 7327 tons, from which 
154,222,000 c.ft. of gas were made. The gas made per ton of coal 
was 21,048 c.ft., and the coke 15°79 cwt. per ton. The number of 
gas cookers in use amounted to 2813, being an increase of 220, while 
the number of fires had increased by over 100 to 1131. There were 
also 75 more wash-boilers in use. A total of 164 new consumers 
were connected up during the year. 


oe 





Price Reduction at Croston.—At a meeting of the Croston Councij 
on June 5, it was decided to reduce the price of gas to 5s. 3d. per 
1000 c.ft., or 10$d. per therm. 


Gas Profits to Relieve Birmingham Rates.—At a meeting o/ the 
Birmingham Gas Committee on May 27 it was stated that the cum 
of £41,200 would be allocated from last year’s profits on the cas 
undertaking to the relief of the rates. The prices obtained for +as 
residual products were very disappointing, but the gas sales last -ear 
constituted a record, being 13,946 million c.ft., or an inoreas> of 
365 million c.ft. 

Bedworth Gas Prices.—A conference of officials of the Bedworth 
Urban Council and the Coventry City Council has been held, at which 
a discussion with regard to the Coventry Gas Order took ce. 
An agreement was reached that the price of gas in Bedworth ¢iould 
be 5s. 3d. per 1000 c.ft. until the gas eould be supplied from Foleshill, 
when it should be reduced to 4s. 3d. per 1000 c.ft., with a cash 
allowance of 5 p.ct. on that figure. The Council unanimously adopted 
the agreement. 


The Year’s Results at Chorley.—At a Chorley Town Council 
meeting on June 3, Mr. R. Smith reported gross profits on the Gas 
Departntent of £10,469, and a net profit of £3450, allocat 
follows: Depreciation fund, £1340; suspense account, £442; and 
borough fund, £1668. The expenditure was £(36,231, and revenw 
income £46,699. The sale of gas created another record of 
248,224,700 c.ft.—an increase of 13,013,300 c.ft. The increas 
venue from the sale of gas was £1578. Residuals realized £182 
less, due to the fall in the market value of coke, tar, ammonia, &c, 
The sale of gas appliances continued satisfactory. The depreciation 
fund now stands at £21,196. Heavy expenditure, it was stated, 
would have to be incurred in the not distant future. 


Street Lighting Experiments in Belfast.—Belfast is experiment. 
ing with a scheme to utilize tramway standards for street lighting 
purposes, thus eliminating the ordinary lamp-posts and doing away 
with an amount of footpath obstruction. The Police Committee is 
the civic Committee in charge of street lighting, and the proposal 
which emanated from them was referred to the Gas Manager and 
Engineer, Mr. J. D. Smith, and the General Manager of the Tram- 
way, Mr. W. Chamberlain, for report. The proposal had the 
approval of these gentlemen and also of the Tramways Committee, 
and, for the purpose of giving the new method of lighting a practical 
trial, it is being brought into operation in four leading thoroughfares 
—viz., Great Victoria Street, Bedford Street, Dublin Road, and 
Victoria Street. 


Gas Publicity in Paris.—In a novel manner the attention of the 
Paris public is being attracted daily to the many and varied uses of 
as. A co-ordinated advertising campaign is being carried out by 
the Société du Gaz de Paris; and on all their advertisements is a 
symbol with a direct human appeal—a living gas meter, which is 
called ‘* Gastout.’? Translated literally, of course, this means 
“everything gas.’’ ‘‘ Gastout”’ is coloured bright red, and he 
appears on all the posters, circulars, and other matter relating to 
gas. The Company have brought out a large model of this advertise- 
ment attached to a tricycle, so that ‘‘ Gastout,’”’ with his hat removed 
in salutation, can be pedalled about the boulevards, where he attracts 
international attention. It may be mentioned that at recent public 
exhibitions in Paris, ‘‘ Gastout ”’ has presided over the stands of the 
Société du Gaz. 


Carbonization Developments in Yorkshire.—A private Company, 
known as T. & R. W. Bower (Illingworth) Carbonization Company, 
Ltd., associated with T. & R. W. Bower, Ltd., of Allerton Main 
Colliery, Yorkshire (also associated with Pease & Partners, Ltd., 
Darlington), has been formed, with a nominal capital of £75,000. 
to work low-temperature carbonization processes at Allerton Main. 
Plant is being built which for a beginning will deal with an input 
of 125 tons of coal per day, rising to 250 tons, and capable of ex- 
tension to deal with 500 tons. The foundations for the wash plant 
are now being laid, and the retorts and bye-product plant are expected 
to be complete and working within a very short time, rising to full 
production towards the end of the year. The plant will take coal 
from 2-in. lumps down to dust. and.it is estimated that 75 p.ct. of 
the input will come out as “ Ricoal.’’ while there will be a useful 
product of tar, oils, benzole, sulphate of ammonia, &c. Coal from 
the Allerton Main pit has already given excellent results when sent 
to the Illingworth carbonization plant at Pontypridd. For the new 
Yorkshire plant it is proposed to take coal from both the Allerton 
Main pit and the associated Primrose Hill pit close at hand. 


Gas and Electricity at Enniskillen.—After a sharp debate Ennis- 
killen Urban Council has decided to supersede gas by electricity for 
the public lighting of the streets. The contract with the Gas Com- 
pany for three years’ lighting which has recently expired, provided 
for the lighting of 100 public lamps for six months from Oct. 1 until 
March 31 each year, the contract price being £246. The Company 
also lighted 18 lamps during the soring and summer at the contract 
rate—the lamps being lighted all night and the total cost being about 
£45. The Gas Company under date March 23 offered to light 100 
lamps for one season for £256, the summer lighting to be as here- 
tofore, and as an alternative. if a three years’ contract were entered 
into, to light 108 lamps for £246 ver season of seven months. S™- 
mer lighting to be at contract rate for any number of lamps. The 
Jocal Electric Light and Power Company also submitted a tender. 
Mr. George Elliott, in championing gas as a public illuminant, 
said there was only a difference of about £20 hetween the two tenders. 
and it was only a short time ago that the Council had expended 2 
sum of £300 on new gas standards and lamn heads. For the <ake 
of saving £20 a vear, would it he worth while scrapping the whole 
of their present arrangements? Thev should stick to the Gas Com- 
pany, which gave more emnloyment. Tt was better to have the 
Companies in opposition. On a vote the Council decided on the 
electric scheme. 
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Quotations at:—a,—Bristel, b.—Liverpool. ¢.—Nottingham, d.—Newoastle. ¢.—Sheffield. /.—The 


quotation is per £1 of Stock. * Ex.div. + Paid free of income-tax. 1 For year. 


§ % p.a. for 9 months to March 381, 1929. 


Instruments 


FOR 


GAS-WORKS .- 


FAIRWEATHER 
Recording Calorimeters 


Fitted with new positive meter 
Control 


Approved by the Gas Referees 
for official. testings. 


Largely used for Works Control 


purposes, and also for Coke 
Oven Plants 


Recording Pressure 
Gauges 
Approved by Referees. 


Boys Calorimeters 
Test Meters 


Thermometers 
etc., etc. 


Repairs to Boys 
Calorimeters 


Test Meters sip emndaliel 


to conform to latest Notification 
of Gas Referees. 


Scientific and 
Projections, Ltd. 


CRAWFORD PASSAGE, 


FARRINGDON ROAD, LONDON, E.C.1 
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NOTICES TO CORRESPONDENTS, ADVERTISERS, AND SUBSCRIBERS. 


No notice can be taken of anonymous communications. 


Whatever is intended for insertion in the “‘ JOURNAL” must be authenticated 


by the name and address of the writer—not necessarily for publication but as a proof of good faith, 


COPY FOR ADVERTISEMENTS for the ‘“‘ JOURNAL” should 
be received at the Office NOT LATER than TWELVE O’CLOCK 
NOON ON TUESDAY, to ensure insertion in the following day’s 


issue. 


Orders to Alter or Stop PERMANENT ADVERTISEMENTS 
should be received by the FIRST POST on Monday. 


UNDISPLAYED ADVERTISEMENTS: Situations Wanted, Six 
Lines and under (about 36 words), 3s.; each additional Line, 6d. 
Situations Vacant, Apparatus Wanted and for Sale, Contracts, Public 


Notices, &c., 9d. per Line—minimum, 4s. 6d. 


of 6d. is made where replies are addressed c/o the ‘‘ JOURNAL.” 


An additional charge WALTER KING, 





THE “GAS SALESMAN.” 


Payable in Advance ) 

Other Countries in the Postal Union. | 

| Payable in Advance ; 

In payment of subscriptions for ‘‘ JourNats ” sent abroad, Post 
Office Orders or Bankers’ Drafts on London only are accepted. 


TERMS OF SUBSCRIPTION to the “‘ JOURNAL.” 


(Continuous. Subscribers are entitled to a free copy of the “GA 
JOURNAL” CALENDAR and DIRECTORY.) 


ONE YEAR. HALF-YEAR. QUARTE 
United Advance Rate: 35/- a 18/- ‘ss 10/- 

Kingdom 

& Ireland } Credit Rate: @/- oe = Bfe we, CS 

Dominions & Colonies & U.S.A.) 3... ae al 


40/- oe 22/6 ee 12/6 


All Communications, Remittances, &c., to be addressed to 
LIMITED, 11, Bott Court, Fregsr Stresr, 


Lonpon, E.C. 4, 


The “Gas SaLesMANn” is included as a supplement to the “ Journat '’ eighteen times a year—twice a month from October 


to March, and once a month from April to September. 
Subscription 6/-, post free, payable in advance. 


Single copies (by post) 44d. 


Additional copies are also obtainable at the following rates: Annual’ 
In Bulk for Distribution among Gas Service Staffis— 


100 copies of each issue, 30/-; 50 copies, 16/-; 25 copies, 8/-; 12 copies, 4/-, all plus carriage, 
All communications to WALTER KING, LTD., 11, BoLT Court, FLEET STREET, E.C. 4. 


Telegrams: ‘‘GASKING, FLEET LONDON.” 


Telephone: Central 6055. 





AS PURIFICATION 
& CHEMICAL CO., LTD., 


Patmerston Hovsr, 


84, Oip Broap Srreet, Lonpon, E.C.2, | 


XIDE OF IRON 
AS SUPPLIED BY THIS COMPANY FOR 
OVER 50 YEARS ON SALE OR LOAN. 


PENT OXIDE 
PURCHASED IN ANY DISTRICT. 


Telegrams: “ Puntrication, Stock, Lonpon,” 
Telephone: Lonpon WALL, 9144, 


SATURATORS 
OR producing Long Needle - like 


STALS; also plant for producing 
UTRALIZED SULPHATE, 

THE CHEMICAL ENGINEERING AND 
WILTON’S PATENT FURNACE Co., Ltd., 
76, Victoria Street, London, 8.W. 1. 

(See also advertisement Centre p. XIX.) 

Telephone: Telegrams: 
Vieroria 2417. “ Evaporator Puoone Lonpon,”’ 





EORGE WILSON GAS METERS, Ltd. 


for 
GAS-METERS, ORDINARIES, SLOTS, AND 
REPAIRS 


Foleshill Road, Coventry. 
Telephone: 596, Telegrams: ‘ Gasmerter.”’ 


Certus Works, Kingston Road, Raynes Park, 
Lonpon, 8.W. 20. 


Radium Works, 12, Radium Street, Oldham Road, 
ANCHESTER. 


(See special advertisements Centre pp. XXIV., XXV.) 


SULPHURIC ACID. 
QPSOLALLY prepared for the manu- 


facture of SULPHATE OF AMMONIA, 
SPENCER CHAPMAN & MESSEL, LTD., 
with which is amalgamated Wm. Pearce & Sons, Lrp., 
86, Mark Lane, Lonpon, E.C. Works—SiLvertown, 
Telegrams—‘' Hyprocutoric, Fen Lonpon.” 
Telephone—Roya 1166, 








WEIGHBRIDGES 
OR Motor Lorries and Railwa 


T c can be seen.erected at our Works READ 

R DELIVERY. Inspection by your Engineer in- 
vited and a test by year Local Inspector of Weights and 
Measures before delivery. Every machine a High- 
Class Engineering Product and fully guaranteed. 


CHARLES ROSS, LIMITED, 
SHEFFIELD. 





J & J. BRADDOCK (Branch of Meters 
® Limited), Globe Meter Works, OtpHam, and 
45 & 47, Westminster Bridge Road, Lonpon, 8.E. 1. 


WET AND DRY GAS METERS, PREPAYMENT 
METERS, STATION METERS AND GOVERNORS. 


REPAIRS RECEIVE PROMPT ATTENTION, 
Telephones : 815 Oldham, and 2412 Hop, London. 


Telegrams: 
*Brappocs,OLpHam,” and “Merarique, Lams, Lonpon.” 


MEWBURN, ELLIS, & CO., 
HARTERED PATENT AGENTS AND 


TRADE MARK AGENTS, 
70 & 72, Chancery Lane, London, W.C. 2. 
Telegrams: “ Patent, London.” Phone 243 Holborn, 
And 3, St. Nicholas Buildings, Newcastle-on-Tyne. 





HE BRITISH GAS PURIFYING 
MATERIALS CO., LTD., 
99, Lonpon Roap, LEICESTER, 


Telegrams Telephone: 
“ Brrpurnmmat, Leicester.” Leicester 5096, 








Solicit enquiries for :— 
NATURAL BRITISH PURIFYING MATERIAL, 
NATURAL HYDRATED OXIDE OF IRON, 
UALITY DUTCH BOG ORE, 
BEST 3 ALITY BELGIAN BOG ORE, 
“PREPARED” AND “ UNPREPARED” 
ARTIFICIAL OXIDES. 


SPENT OXIDE PURCHASED, 





Lonpon OrFice : 
84/85, Nonrotx Srraeet, Stranp, W.C. 2, 
Telegrams : Telephone: 
‘“Brrpcvrimat Estranp Lonpox.” Centra 8982, 





AS WORKS STEAM PLANT. 

We can meet your requirements for BOILERS, 

RECEIVERS, TANKS, WASHER TUBES, SIZING 

SOREENS, PLATE WORK, BOILER SETTINGS, 
CHIMNEYS (brick and steel). 


Inquiries INVITED, 
H.«T. 


ANKS (NETHERTON) Ltd., 
NETHERTON DUDLEY. 
(See illustrated page advertisement Centre p, XI.) 


(jansonats & Special 
; Non-Caking 
Bc4250NATE Balloon” 
| Noutradishn 
: OF | Balphate. , 
{ SROTEERTON deeeeneiteeerteett 
— Awwonta 





SULPHURIC ACID. 
OHN RILEY & SONS, Limited, Chemi- 


cal Manufacturers, Accrington, Lancs., P.B.O. 

ox No. 62, are MAKERS of Special] SULPHURIC ACID 

(** Eagle’’ Brand), for Sulphate of Ammonia Making. 

Highest percentage of Sulphate of Ammonia obtained 

from the use of this Vitriol, which has now been used 

for upwards of 80 years. Reference given to Gas 
Companies. 





OXIDE OF IRON. 
SPENT OXIDE BOUGHT. 
ALE & CHURCH, LTD., 
83, St. Mary ar Hitt, Lonpon, E.C: 8. 
Phone: Royal 1484. 


“TORTO” FIRE CEMENT. 
ALE & CHURCH, LTD., 


83, St. Mary at Hitx, Lonpon, E.C.8. 
Phone : Royal 1484. 


“KLEENOFF,” THE COOKER CLEANSER. 


Tims for Sale tv Consumers. 
In Bulk for Works Use. 


(See ‘* Gas Salesman,”’ p. 182.) 


ALE & CHURCH, LTD., 


33, St. Mary at Hix, Lonpon, E.C.3, 
Phone : Royal 1484, 





yp AncaEstEe OXIDE CO., LTD., 
MILES PLATTING, 
MANCHESTER. 


Tex.: Oxipr, MANCHESTER. EsTaBLisHeD 1890 


PHONE { = ! 


j CENTRAL. 


bites SALE 
(OR LOAN, 
BRITISH MAKE, 


reese OXIDE 


IMMEDIATE DELIVERY 

NO EXCESS MOISTURE. 
IMMEDIATE ACTIVITY. 
MINIMUM BACK PRESSURE. 
MINIMUM EXPOSURES. 
MINIMUM LABOUR 


Serart OXIDE purcHaAsEp 
ON SULPHUR CONTENT. 


on BLUE CONTENT. 





SPECIALISTS IN PURIFICATION, 





GAS PURIFIED IN 1928 
OVER 45,000 MILLIONS. 


ATENTS for Inventions, Trade Marks. 
Advice, Handbooks and Consultations free. K1nG’s 
ATENT AGENCY Litp., Director B. T. Kiva, C.1.M.E., 
Regd. Patent Agent, G.B., U.S., and Can., 1464, QuEEN 
Victoria St., E.C. 4, and 57, Cuancery Lane (near Pat. 
Off,), Lonpox, W.C. 2, 43 years’ refs. Phone Cent, 0682. 
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Advertisement of Thomas Glover & Co., Ltd. Ger 














PARKINSON’S 


SINGLE TUBE GAUGES i 


me 

I 

One Pattern, Interchangeable. i 
Pressure, Vacuum, Differential. | 
Scale starts from tin 


ZERO TI 
Inches of Water , 
Inches of Mercury 
Ibs. per sq. in. 








W. PARKINSON & CO., 


INCORPORATED IN PARKINSON & COWAN (GAS METERS), LTD. 





Corrace Lane, Crry Roap, | Bett Barn Roap, | MornNinGTon STREET, 
LONDON, E.C.1. BIRMINGHAM. | Ormeau Roap, 

Telegrams: “InpEx, Isurna, | ,, tale ial BELFAST. a 

Lonpon.” GaASMETERS,B’HAM.” | « PpepayMENT, BELFAST.” 

"Phone Nos. : 2245 Midland, B'ham. | 3374 Belfast. i 





4270 Clerkenwell 























